


Courtney D. Johnson 
Samantha Pinto 
Rebecca Shechan _ 


Sponsor f 
UCLA Center for the Study 
of Women 





Carolyn Allen 
Judith A. Howard 


KP 2338 


Stats University of New York at Albany 
Connecticut College 
Uneversity of Wales, Cardiff College 
Cornell University 
University of Rome 
University of Florence 
Unsversity of California, Berkeley 
Yale University 
University of California, Los Angeles 
Brown University 
Rutgers University School of Law 
Unversity of California, Santa Crus 
Uneversity of Potalam 

Clark University 

Brown University 

Princeton Universsty 

Howard University 

New School for Social Research 
University of Warsaw 
University of Illinois at Chicago 
University of Wisconsin—Madison 
Stats University of New York at Buffalo 
University of California, Santa Crus 
Institute for Women’s Policy Research 
University of Montreal 
University of Iowa 
University of Bonn 
University of California, San Diggo 
Harvard University 

Cornell University 





Australian National University 

Hamilton College 

London School of Economics and Political Science 
Lsi Universi 

Princeton Universitiy 


Institute for Advanced Study, Princeton, N.J. 
Universtty of Lesds 

Ontario Institute for Studiss in Education 
Pri Universi 

Universo of California, Barkal 
University of California, Berkeley 
Stanford University 

University of Chi 


Signs: Jeernal of Women sx Culture and Secisty (ISSN 0097-9740) is published quarterly: 
Autumn, Winter, Spring, and Summer by The Universty of Chicago Press, Journals Division, 
1427 East 60th Street, Chicago, IL 60637-2954. 


Subscriptions U.S.A.: institutions, 1 year $198.00; individuals, 1 year $42.00; students, 
1 year $29.00 (with photocopy of validated student ID); NWSA members (individuals) 
$33.00. Subscription agent for Japan: Kinokuniya Company, Ltd. Individuals have the option 
to order directly from the University of Chicago Press. Single-copy rates: institutions $54.50, 
individuals $13.50. Checks should be made payable to Sggns, University of Chicago Press, 
Journals Division, P.O. Bax 37005, Chicago, IL 60637. VISA and MASTERCARD accepted. 
Include charge number and signature with order. Fax 773-758-0811. Foe questions regarding 
subscriptions, call (toll-free) 877-705-1878. E-mail subscriptions @press.uchicago edu. Vol- 
umes 1-10 available from Periodical Services Co., 11 Main Street, Germantown, NY 12526. 


Bditortal Correspondence Sandra Harding and Kathryn Norberg, Syms, Univermty of 
California, Los Angeles, 1400H Public Policy Building, Box 957122, Los Angeles, CA 
90095-7122; e-mail signs@signs.uclaedn Please check most recent issue: editorial office 


i 
Website http://www.journals.uchicago.edu/Signs/home.htmi. 


Postmaster Send address changes to Segas, University of Chicago Prem, Joumals Division, 
P.O. Box 37005, Chicago, IL 60637. 


Copying beyond Fair Use The code on the first page of an artide in this journal indicates 
the copyright owner’s consent that copies of the article may be made beyond those permitted 
by Sections 107 or 108 of the U.S. Copyright Law provided that copies are made only for 
personal or internal use, or for the personal or internal use of specific clients and provided 
that the copier pay the stated per-copy fee through the Copyright Clearance Center, Inc., 
222 Rosewood Dr., Danvers, MA 01923. To request permission for other kinds of o 

such as copying for general distribution, for advertising or promotional purposes, for creating, 
new collective works, or for resale, kindly write to Permissions Department, University of 
Chicago Press, 1427 East 60th Street, Chicago, IL 60637-2954. Volumes available in mi- 
crofilm from ProQuest Information and Learning, 300 N. Zecb Rd., P.O. Box 1346, Ann 
Arbor, MI 48106. 


Advertising For rates and information about advertising in Sras and rental of tts sabecriber 
list, please write to Advertising, University of Chicago Press, Journals Division, 1427 East 
60th Street, Chicago, IL 60637-2954. Advertsing and list rental are limited to marerial of 
scholarly interest to our subscribers. 


Periodicals postage paid at Chicago, Ilhnois, and at additional mailing offices, © 2003 by 
The Unrversity of Chicago. All rights reserved. 

The paper used in this publication meets the minimum requirements of American National 
Z39.48-1984.0 


$13.50 





The splendid essays in this issue, all on the topic of science, arrived 
in the journal office, and we then commissioned the interview, review essay, and 
reasons: scientific institutions are among those that continue to discriminate against 
women most; the purported neutrality of science makes it appear resistant to gender 
perspectives; and cultures around the globe are increasingly permeated by modern 
Western scientific institutions, practices, and philosophies that disseminate ideo- 
logical assumptions and discrimination. Gender studies of science draw on the 
larger fields of science studies and, of course, feminist studies. Increasingly they 
are learning to draw on antiracist and anti-imperial studies as well. The essays here 
demonstrate the increasing analytic sophistication that this conjunction of resources 
has created, and they highlight the work that lies ahead for researchers, scholars, 
and activists interested in these topics. We hope you enjoy these analyses and 
discussions as much as we have. 

—The Editors 
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fgns: Journal of Women in Culture and Society secks submissions for 

a special issue on “Dilemmas in Feminist Social Research,” slated 

for publication in summer 2005. For three decades, feminists in the 
natural and social sciences have questioned not only the care with which 
research in history and the social sciences has been conducted but also 
the adequacy of standard methods to achieve their claimed goals. They 
have challenged the desirability of those goals and the philosophies of 
science that have prescribed them. They have introduced alternative 
research designs and theories of good method. Today many women’s 
studies curricula require courses in research methods appropriate to fem- 
inist projects. 

Yet thirty years of such work have not made feminist methods and 
methodological choices uncontroversial. Virtually all of the puzzling and 
troubling issues of feminist theory reappear in the context of methods. 
We solicit essays that address these controversies and, especially, that report 
how researchers’ own liberatory methodological plans have had unex- 
pected results intellectually or politically. How should the researcher po- 
sition herself and her subjects in her research projects? What notions of 
the subjectivity of the researcher and of the researched are appropriate 
for feminist projects? How can one effectively bring the intersectionality 
of gender, race, class, sexuality, and culture to a research project? Can 
social research ever escape the “colonial model”? In which contexts can 
exposing the researcher’s personal situation, experiences, voice, and emo- 
tions appropriately advance a research project, and in which contexts not? 
What limits should feminists impose on projects that “study down”? 
Should the standard restrictions on therapists’ relations with their clients 
(not always honored, of course) hold for social researchers and their re- 
search subjects? Are some methods more liberatory than others, and 
wherein does such potential lie? What are the distinctive feminist issues 
about methods in history, sociology, political science, economics, anthro- 
pology, and other fields of social research? Why are methods sot an issue 
in some feminist research areas? 

The special issue editors are Sandra Harding (Graduate School of Ed- 
ucation and Information Studies, UCLA) and Kathryn Norberg (history, 


UCLA). Please submit articles (three copies) not later than October 31, 
2003, to Søns, “Dilemmas in Feminist Social Research,” University of 
California, Los Angeles, 1400H Public Policy Building, Los Angeles, CA 
90095-7122. 

Please observe the guidelines printed at the back of the most recent 
issues of the journal or at http://www.journals.uchicago.edu/Signs/ 
instruct.html. 


Anna Wilson 





Sexing the Hyena: Intraspecies Readings of the Female 
Phallus 


he only way to “sex” most mammals at birth is to inspect their genitals; 

with humans, it is the first thing we do, and all kinds of trouble 

follows if there is any doubt about the classification.’ Thereafter, until 
male and female maturational pathways diverge, we rely, in the case of 
animals, on other identificatory markings to which the primary perception 
of sex is always attached. In the case of humans, infants are allocated 
names that identify them as individuals, but they are also dressed differ- 
entially: while the given name may be neutral, the clothing or ornament 
will not be; gender is available as a culturally specific visual signal.” Cloth- 
ing is thus used to denote a given, to reassert the existence of a natural 
sexual difference that the clothing covers but claims to reveal. How this 
system works in practice clearly demonstrates that maleness is the norm 
from which females deviate: in contemporary North America, a baby will 
generally be identified as male by default unless s/he is very clearly marked 
as female, cither by narrowly sex-specific clothing (a dress) or by a still 
narrower color coding (all items of apparel in pink).* 


I received helpful comments from the three Signs reviewers of this article. In response 
to a question raised by one of them, I would like to make it clear thar I have not visited 
the Berkeley Hyena Project in any capacity, nor have I interviewed any of the researchers 
working there All material quoted in this article is taken from published research, interviews, 
and journalism. 

l The literature on intersexes, both describing social and surgical interventions designed 
to resolve ambiguously sexed cases and protesting such interventions, is now extensive. Sec, 
¢.g., Kessler 1990, 1998; Donohoe, Powell, and Lee 1991; Diamond and Sigmundson 1997; 
Prevca 2002. 

2 While there are still some non-Western societies in which infants are not immediately 
named, the signaling of infant gender is now a feature of almost all cultures. 

* This observation is based only on anecdotal evidence; while there are several studies 
that examine how adults relate differently to infants thet they assume, based on clothing 
cues, to be male or female, I am not aware of any that address how the original gender 
identrficarion is made. A current crample of male normativity 1s provided by the Rugran’ 
apparently identical boy and girl twins, Phil and Lil. They are drawn the same, and they 
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Presumably, it is the perceived importance of tbis differentiation, at an 
age when other cues such as hair length or behavioral affect cannot be 
relied on, rather than its difficulty, that drives the extreme bifurcation of 
current North American infant dress. It might seem paradoxical that baby 
wear is more urgently gender dichotomized at a time when innate expla- 
nations for sexual differentiation have gained ascendancy over environ- 
mental ones—when, in other words, any amount of cultural intervention 
will, it is understood, still leave boys being boys. But it could also be the 
case that both clothing fashions and scientific orthodoxies about how 
bodies and brains acquire “sex” are expressions of gender anxiety, separate 
if contemporancous responses to the present incoherence of discourses of 
female possibility. 

My discussion of how gender is produced will here take the form of 
an account not of humans but of hyenas—of spotted hyenas in particular, 
which cause productive trouble for a gendering system based on visible 
difference because both males and females appear to have a penis. By 
attempting a genealogy of the hyena, focused on the female hyena body 
as “a body totally imprinted by history” (Foucault 1977, 148), I hope 
by means of an animal whose association with aberration (and, I shall 
argue, with specifically female aberration) seems dissoluble to raise ques- 
tions about the compatibility of femaleness and normativity. 

Disney’s The Lion King (1994) is much less obviously interested in 
gender than other productions from the same source. The reach of its 
narrative is broad, suavely reinvigorating hierarchy, patriarchy, “family val- 
ues,” and heteronormativity by way of a few rollicking tunes and some 
supposedly unmediated animal behavior. But it is nonetheless relevant as 
a starting point for my purposes because of how this popular, globally 
available film imagines deviance: the villains of the piece take the form of 
evil, queer Uncle Scar (Jeremy Irons) and his deceitful, bumbling side- 
kicks, the hyenas. The portrayal of the hyenas draws on ancient traditions 
in depicting them as at once violent, greedy, devious, unprincipled, and 
hopelessly stupid, qualities encapsulated in the scene where Ed (Jim Cum- 
mings) chews on his own leg, mistaking it for a tasty scavenged meal. The 
refraction of this depiction through the lens of race is the only (nasty) 
new element in what is otherwise a familiar story. 

Stephen Glickman, an authority in the field of hyena study, notes rue- 
fully that the filmmakers should have known better, since they had availed 
themselves of the University of California’s captive colony of hyenas as 


wear the same clothes. But while Phil is unmarked, Lal is the site of differentiation: her non- 
Philness us established by the pink bow on the top of her head. 
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models for their drawing and characterization (1995, 504). Glickman, 
who describes himself as hyena “positive,” having “bonded” with hyenas 
as the result of his African fieldwork (1995, 531), hopes and believes that 
contemporary scientific study of hyenas will lift the veil of ignorance sur- 
rounding them, dispelling centuries of misinformation and prejudice.* It 
is the argument of this article, however, that the new methodologies and 
sites of hyena study, of which the University of California colony and the 
papers it has generated are a prime example, produce knowledges that 
reiterate rather than transform old ideas and patterns of representation. 
The hyena has always operated culturally as a sign of disorder, and I will 
demonstrate here that scientific examination of fetal androgen levels in 
the captive colony, for example, operates in the same way, discursively, as 
did medieval descriptions of the hyena as dangerous sex-changer; far from 
representing a counterblast to tradition, the new science, almost despite 
itself, deploys the hyena as a warning of the consequences of deviation 
from sex/gender norms. If there has been a discursive shift it has been 
in the form that knowledge takes: the hyena has moved from being the 
dangerous, unknowable other into the position of that which can be 
known, studied, and dissected but that is still other. 

Apart from illustrating the continuity running beneath an apparent 
epistemological break, the hyena as representation is also instructive be- 
cause of its function as focal point for the negotiation of gender anxiety. 
While both ancient and modern texts depict the hyena as sexually aberrant 
in a variety of ways, it comes increasingly in modernity to figure a spe- 
cifically female deviance from gender norms. Contemporary scientific 
study, which focuses on the hormonal “masculinization” of female hyenas, 
represents a kind of miss en abyme of this process; gender abnormality, of 
which the hyena, now that she can be studied in the laboratory, is allegedly 
the exemplar, remains either directly or by association linked with a range 
of other variously antisocial attributes. The hyena comes both to reference 
and to enlarge on the potential horrors of stepping across the supposed 
boundaries of gender. Tropes whereby the hyena policed the limits of 
gender possibility are reinvigorated by their translation into science, the 
authoritative signifying system of modernity. Gender aberrance also be- 
comes a figure for all other forms of deviance, making staying within these 


* Despite his apparent occupation in this article of the objectivist position that his scientific 
trath will be able to refigure the hyena once and for all, Glickman also comments on the 
frequency with which culturally useful cements of hyena lore—thar they are scavengers, 
¢.g.—permst as truth despite authoritative scientific denials (1995, 508). 
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bounds, and the consequences of stepping outside them, a terrifyingly all- 
or-nothing proposition: to transgress gender is to transgress everywhere. 

Finally, J am seeking here to illuminate the ideological processes 
whereby certain ideas come to have and to retain truth value while others 
have no power to generate knowledge. The range of meanings that can 
attach to the hyena is curiously consistent, which is one of the reasons 
why Glickman, seeking to promote a sympathetic, nuanced account, so 
often nonetheless participates as a research scientist in a discourse that 
reinforces the hyena’s identification with aberration. While this mechanism 
is a problem for the hyena, should we wish to reimagine her cultural role, 
it is more generally a concern for anyone seeking to widen the available 
terms of discussion about the formation of human sexuality and gender 
identity. But it is not an inevitable mechanism: the solidity of the hyena’s 
attachment to deviance can be unsettled, even as it is revealed, if what is 
seen is visible as human and normative. 


The historical hyena 

Premodern representations of the hyena came to the West originally from 
three main sources: Aristotle, Pliny, and the Physiologus; ideas in the latter 
became the basis for the hyena that recurs in medieval bestiaries, other 
Christian texts, and, gradually, the metaphor of the everyday. Aristotle, 
focused on observing and categorizing the natural, and basing his argu- 
ment on detailed anatomical description, denies that the hyena is either 
a hermaphrodite (having a set of both female and male genitalia) or an 
annual sex-changer (being “mounted” or “mounting” for sexual purposes 
in alternate years).* Aristotle’s position as empiricist refuting others’ ex- 
travagant claims, as well as some of the magical attributes he continues 
to attribute to hyenas, indicate that the hyena’s figuring of sex/gender 
ambiguity and of aberrant behavior generally have wide-ranging cultural 
sources. One site for the generation of this complex of ideas is suggested 
by Suzanne Pinckney Stetkevych, who notes that in pre-Islamic Arabic 
poetry hyenas are depicted as indulging in a raft of transgressive behaviors, 
including not only wholesale eating of those toward whom humans usually 
recognize social obligations (hosts or fallen enemies, e.g.) but also taking 
advantage of the engorged penises of the warrior dead for sexual pleasure, 
laughing and menstruating the while—before devouring the corpse. The 
list of tribal taboos the hyena breaks (against the eating of unsacrificed 


€ Extended references to hyenas occur in Anstotie’s Histery of Animals and Generation 
of Animals (1958). 
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Meat, against unsanctioned sex, female immodesty, etc.) suggests a par- 
ticular mechanism of cultural threat that the hyena appears to represent: 
“Where Arab tribal society recognizes a distinction, the hyena, as they 
perceive it, exhibits a confusion or inversion of categories” (1996, 26). 
Stetkevych also hypothesizes a kind of cumulative process to explain the 
hyena’s extreme position in representation: “The hyena seems to have 
been understood as the ultimate transgressor, as one abomination seems 
to have generated another” (1996, 26).° Both these properties, the ten- 
dency to provoke or emblematize an actual or potential category crisis 
and the folding of one form or area of deviance into another to the point 
where one transgression references all others, will turn out to be remark- 
ably portable across cultures. 

It is likely that tribal conceptions were, however culturally mediated, 
based on the existence of large hyena populations locally, as were Aris- 
totle’s observations. African sources, again with the benefit of an actual 
population, produce a bifurcated view of the hyena as at once profoundly 
risible and profoundly dangerous. Alma Gottlieb (1989) suggests that this 
contradictory combination of attributes and attitudes arises because, while 
the hyena is consistently seen as antisocial and subversive, in certain con- 
texts and forms of narrative such potential violation of boundaries (because 
of extremes of greed, e.g.) is a matter for the hearer’s identification, while 
in others it must be repudiated as a serious threat to the official social 
order.’ 


* Stetkevych provides a table comparing hyena habits with tribal organization and taboo 
in a range of areas (including food, gender, the relation between sex and food, and hospitalty) 
that illustrates the difficulty of disarticulating the “natural” hyena from the cultural percep- 
tion. For example, hyenas eat carrion, while the tribe cats only secrificed meat, so the hyena 
in the wild observably violates a human rule, and the difficulty of distinguishing between 
male and female hyenas violates tribal expectations that genders be both visually and be- 
haviorally distinct. But the table juxtaposes to these categories those of sex/food, menstru- 
ation, and hospitality. In these instances the hyena’s taboo violation is in the direction of 
extreme category confusion, eccording to tribal ideas: it allegedly has scx with cocpecs, has 
ecx during menstruation, and is Hable as a guest to cat its host. But this juxtaposition does 
not address the question of how the slippage occurs between hyena as animal and hyena as 
transgressive operator in human systems. 

” While several commentators remark on the contempt with which many different African 
peoples regard the hyena, citing its ugliness, stupidity, and scavenging habits, Alma Gottlieb 
also emphasizes the hyena’s capecity to pollute social space by its presence; she cites, ¢.g., a 
Beng ritual that requires that a village be abandoned if a hyena is found to have defecated 
within its bounds (1989, 493-94). The threat represented by excrement is a threat from 
without, to life from death, whereas the specifically female threat from menstrual blood, e.g., 
is a threat from within: the hyena seems economically to encapsulate both (Kristeva 1982, 
71). 
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The Physiologus lodges the sex-changing claim in the Western lexicon 
of hyenic meaning. In this text, thought to have been originally assembled 
from a variety of folk sources in Egypt around 200—400 C.E., subsequently 
translated from Greek and Latin into many vernacular languages, and 
widely available in the West, the natural world is seen primarily as a source 
of knowledge of the divine through earthly correspondences and as a 
source of moral instruction." Here the hyena is “an alternating male-female 

. . unclean because it has two natures,” and this shifty doubling is the 
ground for a homily about inconstancy and men who become like women 
in difficult, ethically challenging circumstances (Curley 1979, 52-53). In 
Christian commentary thereafter, the hyena is firmly associated with both 
sexual excess and sexual aberration.” 

Many of the elements that recur in medieval bestiaries—deviousness, 


grave robbing, and shape changing—are based on Aristotle, as well as on 
the more mythifying Pliny, and bring out other sinister, nonsexual trans- 
gressions with which the hyena is associated: “The hyena lives in the graves 
of dead men and feeds on their bodies . . . it follows the shepherds when 
they move their sheepfolds, and creeps round men’s houses at night. By 
dint of constant listening, it learns to call out and can imitate the human 
voice, so that it cunningly lures men outside and falls on them at night. 


* John Boswell, along with other sources, emphaazes the importance and wide distri- 
bution of the Plystelggus: “Available in every Romance language as ‘the bestiary,” rt served 
as a manual of picty, a primer of zoology, and a form of entertainment” (1980, 141-42). 

° The third-century Christian commentator Clement of Alexandria illustrates the ways 
in which the hyena figures multiple forms of decadence and perversion simultaneously: “Since 
this animal is extremely lewd, it has grown under its tail in front of the passage for excrement 
a certain fleshy appendage, in form very like the female genitalia, This design of the flesh 
bas no passage . . . kading to any useful part, I say, either to the womb or the rectum. It 
has, rather, only a great cavity, whence it devises its fruitiess lust. . . . This same thing occurs 
in the case of both the male hyena and the female, because of their exceptional passivity. 
The males mount each other. . . . Only in the case of the hyena has nature devised this 
superfluous pert for their excessive copularions, and it is consequently hollow, up to a point, 
for the use of the libidinous parts; but for the same reason the hollow is a blind alley” 
(translation of Clement of Alexandria’s Pasdagegus, in Boswell 1980, 356-57). Clement’s 
doctrinal focus is on the use of an animal analogy to illustrate human failures to measure up 
to divine order, with fruitless lust expending itself in blind alleys a trope of benighted ig- 
norance. But it is again notable that category confusion, expressed in terms of both sernal 
activity and the gendenng of that activity, is the hyena’s especial sin. Provided with an extra 
appendage that is at the same time hollow—es if the hyena sspires smultancously to penetrate 
and be penctrated at the site of an organ that is both phallic and anal—male and female 
switch and blur in a shimmer of undifferentiated excess. 
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It counterfeits human vomit and makes sounds like a man being sick to 
lure out dogs, so that it can devour them” (Barber 1992, 45-47)."° 

The medieval hyena is not the only beast that inhabits that vast wild 
area beyond the pale, which it represents and from which it emerges to 
threaten civilization, using human gullibility and frailty to ensnare its prey, 
but it is arguably the most extreme and the least redeemed by positive 
qualities. 

From this rich and varied array of gruesome attributes, the hyena in 
modern Western representation evolves into a fairly predictable beast. 
Popular culture focuses on a few key qualities: greed, treachery, violence. 
Hence Newsweek: “Tummies full, teeth glistening, Bob Dole and Newt 
Gingrich preened last week, proud to be hyenas. But this time they may 
have bitten off more donkey flesh than they can chew. . . . Killing a bill 
that cracked down on lobbyists was simple, spiteful, self-interested ob- 
struction” (Alter 1994, 41). 

The idea of the hyena as a human impersonator, throwing its voice to 
snare the unwary, fades in its literal form after the seventeenth century, 
but the idea that the boundary between hyena and human just might be 
permeable, and with consequences more unpleasant than attend the dis- 
covery of other beasts within, does not seem to; this is the hyena that 
Horace Walpole invokes to suggest that the worst of animality has surfaced 
in the participants in the French Revolution, and it lies behind Charlotte 
Bront®’s depiction of Bertha Mason in Jane Eyre as a “clothed hyena” 
that “rose up and stood tall on its hind feet” ([1847] 1987, 248).4 

In Esguére, the hyena appears as a lazy sexual predator, happy to steal 
his brother’s wife (scavenged meat, no hunting required; Leyner 1996).? 


10 Pliny is the immediate source for much of the lore on hyenas as expert ventriloquists 
of human speech; his Netwra! Histery (1958) also gives copious details about the magic 
properties of various parts of the hyena body. 

1 Walpole’s references to hyenas in his letters of the 1790s often compare them favorably 
to the French, who are even more depraved than this most bloodthirsty of beasts: “On the 
French I cannot speak. . . If all Mr Bruce’s hyenas had met in three National Assemblies, 
they could not have produced similar horrors, for hyenas tear both men and women to pieces 
at once, but do not torture and keep them in constant alarms for three years together—they 
do not butcher hundreds and thousands more than they can devour. They do not terrify 
men to flight, and then persecute the wives and daughters of those they have terrified. Hyenas 
do not promise bnbes to tigers to massacre men of certain descoptions, viz. kings, when 
tigers are neither hungry nor provoked—ano, Sir, hyenas are not French philosophers” (Wal- 
pole 1937-83, 15:235-36). 

B Mark Leyner’s column is a subversive riff on Dimey that employs old hyena repre- 
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The hyena as sign of scxual ambiguity and aberration is as consistently 
available in the twentieth century as in the third. John Boswell’s account 
of the medieval hyena suggests that sexual aberration is, for Christian 
commentary, its key attribute, and also that what is especially to be anath- 
ematized in these texts by means of the hyena is male homosexuality. As 
he points out, Clement of Alexandria’s description of the hyena’s extra 
orifice concludes by denouncing anal intercourse and sex between males 
(1980, 137-43). In Boswell’s reading, sex changeability is metaphorical 
rather than actual, the passive recipient becoming feminized rather than 
female.” This seems plausible as far as the early Church fathers and their 
doctrinal successors are concerned, although hyenas are also routinely used 
to point up the sins of adultery and general sexual excess. But (negative) 
feminine attributes are often also reattached to biological sex at the same 
moment as they serve to separate manly from unmanly males, and later 
references tend to support the proposition that at some point the hyena, 
not entirely inappropriately, does a sex change and becomes, typically, 
female. So Lyty’s 1578 account of the ventriloquist hyena feminizes the 
pronoun: “When she speaketh like a man deviseth most mischief” (Lyly 
[1578] 1916, 97); Milton’s Samson denounces Delila: “Out, out, hyaena! 
these are thy wonted arts, / And arts of every woman false like thee, / 
To break all faith, all vows, deceive, betray” (Milton [1671] 1971, 748).** 
And Walpole’s notorious epithet for Mary Wollstonecraft, “that hyena in 
petticoats,” works both covertly and overtly around expectations of fem- 
ininity transgressed.” 


carrion. Let your brother play the lion and spend weeks, months, perhaps even years pursuing 
and courting his wife. You be the hyena and tryst insouciantly with her against a cigarette 
machine in the bowels of some catering hall at a family reunion” (1996, 164). 

Since Bosweil’s focus is on the process whereby male homosexuality is anathematized, 
be pays minimal attention either to the question of what female hyenas in particular might 
be imagined to be doing or to the ways in which scx changing might be, or result in, 
aberrations other than male homosexuality. 

4 There is also evidence for a consustent identification of hyenas with women: see Gordon 
1980 for a discussion of the links made between hyenas and witches in a range of ancient 
authorities. 

u Wrinng to Hannah More, a conservative champion of womanly subjection, on the 
occasion of her having proposed writing church tracts, Walpole pronounces: “Thou excellent 
woman! Thou reverse of that hyena in petticoats Mrs Woolstencroft, who to this day dis- 
charges her ink and gall on Mary Antoinette” (Walpole 1937-83, 31:397). Aside from the 
sexual suggestiveness of foul discharges, the petticoat works both to conjure inappropriate 
female usurpetion of power (petticoat government), to produce the effect of Himinality, of a 
hyena that is ooly partly, or aspurationally, human, to suggest a state of Hbidinous undress 
suitable for the discharging of gall, and to figure Wollstonecraft as somehow not just a hyena 


SIGNS Spring 200B | 768 


The scientific hyena 
Twentieth-century Western representations, when they aspire beyond the 
recycling of available metaphor, characteristically found their revision and 
reiteration of hyenic meaning upon direct or indirect observation of the 
hyena in the African wild.? The remarkable freedom and power that marks 
preempiricist usage of the hyena—her capacity economically to denote 
manifold deviance—would seem likely to be curtailed by an increased 
attention to and deference for the conventions of science and fieldwork 
practice.” Science comes late to the hyena, however, both as object of 
observation in the field and as laboratory subject; the initial modern per- 
spective is that of the white hunter. We might understand Theodore Roo- 
sevelt and Ernest Hemingway as transitional figures in a gradual resituating 
of the hyena in the context of modern scientific rationalism inasmuch as, 
while they both base their renditions of the hyena on their experiences 
as hunters, the animal they see is brimful with human attributes, quite as 
unself-consciously an anthropomorphized tool as the hyena in the drawing 
room of an cighteenth-century house that has been visited by Wollstone- 
craftian ideas.” The new old world of the bush becomes a recolonizable 
space for expansive Western visions of self in relation to a freshly available 
nature. The key binaries employed by white hunters as linguistic and 
cultural invaders on the savanna are bravery and cowardice, constructions 
effortlessly projected onto the available animal field, and only secondarily, 
and by way of emphasizing the primacy of white encounters with this 
demarcation system, onto the indigenous human population. 

The hyena does not fit neatly into the taxonomy of the world as safari 


but a hyena in drag, both actually female and a female who must masquerade as such for 
lack of femininity’s key ingredient. 

16 The hyena’s position as “onental” other to the occidental self remains constant, what 
is marked here is not a shift in thar fundamental binary bot in the namre of its investigation. 

Y While versions of hyena “natural history” appeared during the sixteenth and seven- 
teenth centuries, these tended not to be based on obseervanon of hyenas in the field, even 
if they were by then pnmarily zoological exercises rather than theological ones. By the late 
eighteenth century, travelogues such as James Bruce’s Thevets te Dascever the Source of the 
Nile (1790) bad begun to bring back less mythic firsthand accounts to the West. The Count 
de Buffon’s The Natural Histery of Quadrupeds (1830) represents an carly flowering of the 
nineteenth-century taxonomic impulse; hyenas were first subjected to systematic observation 
and dissection of a laboratory kind at the end of the century by M. Watson, who published 
“On the Female Generative Organs of Hyena Crocuta” and “On the Male Generative Organs 
of Hyena Crocuta” in the Precesdings of te Zeolagical Society of Lendon in 1877 and 1878, 
respectively. Watson’s studies remained the basis for sclentific investigation of the hyena until 
the inception of the Berkeley Hyena Project (BHP) in 1984. 

1 See, c.g., Roosevelt and Heller 1915; and Hemingway 1935. 
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in which one may be either noble predator (the lion, paradigmatically) or 
long-suffering prey (any ungulate will do here). Since the available iden- 
tities in this signifying system are hunter and hunted, when a human takes 
on the hunter position animals of both categories can be subsumed into 
another, that of game: good game plays the game of aggrandizing the 
dominant partner either by being a worthy adversary because dangerous 
(and preferably also beautiful and hard to catch) or by being a fine spec- 
imen of its essentially hunted self (beautiful, yet marked by masculinity if 
possible [horns], hard to find and difficult to catch). Hyenas make un- 
satisfactory participants in the theoretically infinitely flexible category of 
the hunted, as is evident in Hemingway’s account of shooting one, pre- 
sented as a kind of transcription of African attitudes to the process: “It 
was funny to M’Cola to see a hyena shot at close range. . . . But the 
greatest joke of all . . . the pinnacle of hyenic humour, was the hyena, 
the classic hyena, that hit too far back while running, would circle madly, 
snapping and tearing at himself until he pulled his own intestines out, 
and then stood there, jerking them out and cating them with relish... . 
The hyena was a dirty joke” (1935, 37-38). 

Aside from its apparent incapacity to play the game of prey right, de- 
clining either to fight or die with dignity, the hyena’s self-consumption 
disrupts the basic boundary, parodically rendering hunter and hunted as 
overlapping definitions. Hemingway’s occupation of the African point of 
view here enables another doubling move, of reiteration and distancing, 
from M’Cola’s capacity to repudiate through laughter a spectacle that 
Hemingway also finds abhorrent but fascinating enough that he must 
return to this scene, repeating it with reference to parameters of traditional 
taboo violation: “the hyena, hermaphroditic self-eating devourer of the 
dead . . . loping away on the brown plain, looking back, mongrel dog- 
smart in the face; whack from the little Mannlicher and then the horrid 
circle starting” (1935, 38). The hyena as object of derision is a handy 
thing; so long as M’Cola can be seen to laugh at it he need not be seen 
to be also mocking Hemingway’s absurd need to recreate himself con- 
stantly as hunter—as the hyena seems to be, producing on its own body 
the horrid circle that the white hunter must ceaselessly reformulate into 
a linear hierarchy. 

The notion that the hyena is a scavenger, “dangling at the bottom of 
the food chain,” in the words of Whoopi Goldberg’s Schenzi in The Lion 
King, is resilient. While all scavengers are devalued for their failure to 
occupy the normative categories of hunter and prey, hyenas, perhaps even 
more than jackals and vultures, are the quintessential scavengers of the 
cultural imaginary. This elevation to typicality is suggested (and presum- 
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ably also reinforced) by the hyena diorama at the American Museum of 
Natural History in New York. Every animal or group of animals gets a 
display in which stuffed specimens stand about in attitudes suggestive of 
feeding, alert survey of the landscape, sleep, or play. Only the hyenas are 
featured snacking on a scavenged carcass; clearly the essence of hyena that 
the exhibit seeks to convey requires that we understand it as defined by 
this particular act. For the white hunter, invocation of this categorization 
for the hyena resolves instability into abjection. Roosevelt’s accounts of 
his safaris feature several instances where, observing lions scavenging on 
hyena hunts, considerable reinterpretation is necessary to preserve the 
expected hierarchy. The essentially defensive nature of his and Heming- 
way’s reading requires that new data be positioned so as to confirm es- 
tablished relations; it is thus only with the growth of fieldwork as a dom- 
inant mode of knowledge production from the middle of the twentieth 
century that studies have established the extent to which hyenas, partic- 
ularly spotted hyenas, are predators as well as scavengers and, still more 
relevant to their negative meanings in human systems of representation, 
the extent to which lions live by scavenging hyena kills rather than vice 
versa. 

The configuration of the Natural History Museum’s exhibit is a material 
trace of the continuity, biographical and epistemological, between the carly 
twenticth-cenotury collector/hunters who provided the specimens for ex- 
hibition and scientific institutions. While the museum is now seen as and 
promotes itself as a site of current educational and scientific best practice, 
the unmodified “hyena as scavenger” diorama points up the African Hall 
exhibits’ origins in Rooseveltian concepts of the natural world as a field 
for the rediscovery and emblematization of both white masculinity and 
hierarchical models of relation within and between species.” 

It is with fieldwork, funded by research monies, that the hyena as 
scientific subject begins to emerge—not necessarily as the meaning con- 
struct of first resort in a larger, nonscientific public sphere but as at least 
an alternative to the older, mythified deviant. There have been to date 
two distinct forms of scientific study of the hyena, that done in the field 
and that done in the laboratory. While there is considerable overlap in 
personnel between the two locations, with individuals often coauthoring 
papers from both at different times, the focus of each is divergent. Field- 
work produces papers on social organization, both within and between 
hyena clans, and group dynamics. Hyena studies, which had hitherto been 


Bor an extended account of the Natural History Muscum’s Afncan Hall as a project 
directed at the salvation of a decadent modernity, see Haraway 1989, 26-58. 
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based largely in the field, were radically reconfigured in the 1980s by the 
establishment of a captive colony at the University of California, Berkeley. 
The transformation of the hyena into a laboratory animal enabled not 
only new kinds of behavioral study but also new investigations of hyenid 
endocrinology. The foundation of the BHP has resulted in a shift toward 
a hormonally based explanatory model of social behavior.” As we shall 
sec, there are variations within this general trend and a continuing dialogue 
between field and laboratory, but the prevailing scientific truth story has 
become a narrative about the search for the originating chemical at the 
heart of hyena deviance. 

There are three species of hyena: brown, striped, and spotted. It is the 
last of these (Crocute crocuta) that has been overwhelmingly the subject 
of modern scientific study both in the wild and in captivity—the Berkeley 
colony is made up of spotted hyenas. The spotted hyena has both be- 
havioral and morphological features that make it an especially attractive 
and mysterious analysand, features that also suggest continuities with the 
premodern hyena.” In the wild the spotted hyena lives in clans, hierar- 
chically organized groups in which females in general outrank males. 
Within a matrilineal system in which daughters tend to inherit their 
mother’s status, hunting and feeding are communal. Female offspring 
remain with their clan of origin, while young adult males disperse, usually 
to seck reintegration with another clan after a period of isolation. 

The other aberrant quality of the female spotted hyena (not shared by 
other hyenids) is her physical appearance. To the human eye, the female 
is indistinguishable from the male in the field because they are not sexually 
dimorphic, although adult females tend to be somewhat larger than adult 
males. This similarity is always described in the literature in terms of the 
females’ closeness of approximation to a (genital) male norm: females have 
a “male-like” “pseudopenis” and “pseudoscrotum.” Visually, this is to say, 
the female spotted hyena’s clitoris is hard to distinguish from the male’s 
penis, being about the same size and capable of erection. This physiological 
peculiarity had the effect of preventing certain types of study; the lack of 


» Tn the pages that follow I refer to various researchers and their work under the rubric 
BHP. | intend this ss an imprecise term to denote infiuence: while in many cases the workers 
in question are faculty, graduate studenta, or former graduate students at Berkeley, some are 
only linked by having done collaborative work. 

2 Most authorities speculate that Anstotic’s foundational commentary on hyenas would 
have been based on obscryation of striped hyenas: see Glickman 1995, 510-11, fora summary 
of this argument. However, as Glickman points out, the notion of the hyena as hermaphrodite 
that Aristotle seeks to discount would probably have had its source in others’ experience of 
the spotted hyena. 
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visual markers for difference—the fact that males and females could not 
reliably be told apart in the field until females had given birth or lac- 
tated—limited the kinds of observations that could be made about sex- 
differentiated social organization and intersexual relations. 

The first modern studies to focus largely or exclusively on hyenas are 
markedly hyena positive in Glickman’s terms, seeking to redress a per- 
ceived injustice done by earlier science and culture.” Hans Kruuk’s land- 
mark 1972 work on the spotted hyena portrays a society of peaceful clan 
dwellers, where successful mechanisms have evolved to minimize intra- 
clan conflict. In Kruuk’s view the hyenas’ is a “fluid” social system, in 
which hierarchies make fighting over food, or anything else, almost un- 
necessary. His hyenas are efficient, cooperative predators (a careful case 
is made for the importance of hyena kills to lions as scavengers), neither 
aggressive nor cowardly; Kruuk describes both instances where hyenas 
avoided large carnivores and others where they mobbed them. Overall, 
the focus of this work is the interaction of hyenas with their environment: 
while Kruuk notes some of the issues that become central to later studies, 
such as female social dominance, size, and distinctive anatomy, these are 
de-emphasized in favor of attention to the hyenas’ ecological niche in 
the bioeconomy of the Kalahari. 

Several other field studies of the hyena have taken place, or are con- 
tinuing, in East Africa since the 1970s. However, some zoologists, desirous 
of studying the hyena’s sex/gender system, lamented the particular ob- 
stacles to scientific study presented by the spotted hyena. Fortunately for 
those committed to the revelation of the secrets of the body, in 1984 a 
University of California scientist, Laurence Frank, discovered how to dif- 
ferentiate by sex even young hyenas based on a difference in the shape 
of the erect penis or clitoris—opening the door to a range of studies on 
newly readable, sexed bodies.” This additional scopic capacity, described 
as “revolution[ary]” (1994, 39) by Frank, occurred contemporancously 
with the setting up of the BHP’s captive colony at the University of 
California’s Field Station for Behavioral Research. While fieldwork, much 
of it conducted under the auspices of the Berkeley project, continues, the 


> Ser, e.g., the chapter on spotted hyenas in van Lawick-Goodall and van Lawick-Goodall 
1971, 149-207 This overwhelmingly sympathenc portrayal also illustrates the difficulties 
consequent on having no means of sexing cubs and young adults: many obecrvations of 
divergences in behavior and rank among cubs are attributed by van Lawick-Goodall and van 
Lawick-Goodall to personality but mighr also be heavily influenced by differences in gender- 
inflected rank. 

2 Ror a popular account of this discovery, see Frank 1994. For the hard science version, 
see Frank, Glickman, and Powch 1990. 


captive colony has been the locus for a large body of research and 
publications, both in scientific journals and the popular press. This re- 
search, funded by the National Institute for Mental Health (NIMH), has 
been organized around the examination of links between hormones and 
behavior. As Frank’s popularizing version has it: “We wanted to see if the 
female byena’s anatomy and aggression were caused by unusually high 
levels of androgens” (1994, 39). The captive colony at once signals and 
enables a move away from the study of social systems toward the study 
of individual organisms and their endocrinology; the operating theory of 
causation shifts decisively from group and environmental pressures, con- 
straints, and opportunities to explanations based on internal mechanisms. 

Ideologically, as with all shifts away from the social toward the molecular, 

this also appears as a move toward “harder,” more quantifiable science.* 

The creation of the captive colony greatly expanded hyena studies, 
enabling types of experiment and observation that are impossible in the 
wild: the captive animals’ environment can be manipulated and controlled, 
differences in individual behavior can be closely and accurately monitored, 
and activities hitherto hidden, such as neonatal behavior, are available to 
view. The founding of the colony also enables some observations about 
the nature of contemporary hyena studies: the colony comes into existence 
only when what can be studied under such conditions begins to seem the 
crucial elements of hyena makeup. In the wild, even the most persistent 
and skillful observer, armed with Frank’s method of sexing young hyenas, 
will miss much of what goes on, but the inevitable incompleteness of the 
data is arguably compensated for by its relatively unmediated status: while 
the observer’s interpretive input is unavoidable s/he need have a minimal 
direct or indirect influence on the subjects’ behavior or environment. If 
what you are studying are the mechanisms of groups, the shifting dynamic 
structure of a clan whose members operate a complex system of com- 
munication, these conditions are essential. But if you are studying an 
organism that is fundamentally organized by internal secretions, the con- 
ditions of the wild are a distraction and an irrelevance. 

The nature/nurture binary has been comprehensively complicated and 
problematized in recent scientific theory and practice. Anne Fausto- 
Sterling’s discussion of what she calls “developmental systems theory,” for 
example, argues persuasively for an interactive model for understanding 


™* Donna Haraway (1989, 125) points out that the daim for scientific account’ superior 
truth value because of their less ideologically motivated nature is in iteclf an ideologically 
based narrative founded on the superiocity of rational positivism over other hermeneutical 
methods. 
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how hormones and environment, among other variables, influence an 
individual organism’s development (2000, 25-27). The structure of hyena 
studies at BHP tends, however, to reinforce a hormone/environment 
dualism. For example, the captive colony was formed through the capture 
of hyena infants from the Masai Mara National Reserve, so that in addition 
to the obvious absences of territory or hunting opportunities, the BHP 
colony initially lacked a clan structure based on adult and matrilineal 
relations. The removal of such “external” factors as “powerful maternal 
influence” is seen as enabling a focus on “internal” ones.” In the reigning 
hypothesis of hyena behavior, what is left comes to represent the fun- 
damental, core hyena that remains after concealing layers are stripped away. 

However, the notion of an autonomously operating endocrinal system 
is not reliably evidenced by BHP results, for, as the colony’s instigators 
noted, the removal of interactive elements provided by an ongoing intra- 
and interclan social process turns out to affect those aspects of the hyena 
imagined as primary. Controlled conditions may only produce “hor- 
monal” effects when the “savanna” is reintroduced: “Artificial test con- 
ditions may reveal hormonal effects that are masked by natural contextual 
variables. But there are also cases in which hormonal effects can only be 
detected when critical aspects of the field situation are recreated in cap- 
tivity” (Glickman et al. 1992, 154-55). Yet while BHP work on hyenas 
often, as here, suggests the necessity for an interconnective hypothesis for 
interpreting results obtained at the colony, kudos and funding continue 
to flow toward investigations of hormonal sources of behavior. 

The establishment of the BHP and its funding source are structurally 
significant because they locate the hyena as subject in the ongoing insti- 
tutionalization of particular theories about how studies of animals bear 
on our understanding of human behavior and organization. From the 
beginning, the motivation for study of the captive colony has been the 
search for hormone-based truths that are generalizable across species 
boundaries: “Finding an androgenic basis for the ‘masculine’ traits of the 
female spotted hyena would encourage a more general exploration of 
natural androgens in female mammals than has taken place to date” (Glick- 
man et al. 1992, 138). 

But behind the hermeneutic power of hormones lie other structuring 


™ See, e.g, Woodmanser et al: “Since the operation of [a] powerful maternal influence 
would have obscured our attempts to examine the emergence of sex differences per se. hyenas 
were collected as infants and reared in peer groupe, without a maternal presence. Although 
this is a highly unnatural situation, many fundamental aspects of hyena social behavior 
emerged in our peer-reared cohorts” (1991, 10). 
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ideologies that enable the hyena to seem a compelling mechanism for the 
illumination of human consciousness; we cannot find such biologistic dis- 
courses persuasive unless we have already absorbed a set of other as- 
sumptions that underpin them. The possibility of finding truth in hor- 
mones alone is plausible only if culture is always already secondary to 
biology. 

Animal studies that seek to extrapolate to humans assert themselves as 
revelations of the innate, of what is natural and constant between one 
species and another. Within the generalizing frame provided by this un- 
derstanding of how the human may be read within and on the animal, 
the hyena’s special function is to reference the abnormal, “One of Nature’s 
Experiments.”* The mode of inquiry that secks to define norms by ref- 
erence to that defined as abnormal is a well-established orthodoxy, al- 
though the grounds on which the female spotted hyena’s abnormality is 
defined are, as we have seen and as continues to be the case, highly flexible, 
adaptable to a range of knowledges and cultural requirements. It is notable 
also that the hyena’s abnormality is defined for science as consisting in 
what Stetkevych (1996), speaking of tribal understandings of the hyena, 
calls “confusion or inversion of categories”: “This species has been chosen 
for study because it exhibits absence or reversal of many sexual dimor- 
phisms typical for mammals. Female spotted hyenas have no normal ex- 
ternal genitalia” (Woodmansee et al. 1991, 10). Where sexual difference 
is defined as the norm toward which mammals aspire, spotted hyenas 
transgress both ways at once—by the wrong kind of sameness (ubiquitous 
penises) and the wrong kind of difference (female dominance). Obviously, 
this systemic structuring of difference as deviance from a norm will have 
consequences for any extrapolation from hyena to human. 

With the shift from field to laboratory, from social interaction to en- 
docrine function, it is the female spotted hyena’s departure from an as- 
sumed mammalian norm, not only of hormonal makeup but of behavior 
hypothesized as stemming from hormonal effects, that comes to define 
it. The BHP focus on hormones is in step with contemporary develop- 
ments in studies of other laboratory animals; much work on rats, in par- 
ticular, established the capacity of androgens to “masculinize” female ex- 
ternal genitalia, and a body of work also exists that argues for the 
organizational role of “sex” hormones in “masculine” and “feminine” 


™* “One of Namre’s Experiments” is the subtitle of Glickman et al. 1992 
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behavior.” The development of the argument for hormones as organizing 
of both the hyena sex/gender system and individual behavior within that 
system is not specific to hyena studies. The special nature of the hyena, 
viewed from a perspective that locates hormones as an individual and social 
first cause, lies in what the female spotted hyena’s genitalia are taken to 
mean about the hyena’s hormonal environment of origin. 

The reiterated statement “female spotted hyenas have no normal ex- 
ternal genitalia” tells us more than that we have moved from the natural 
into the socially mediated world of science; it points up the species’ unique 
function as a defect experiment. The classic defect experiment requires 
that, having decided on a key organizing factor in some form of structure, 
whether on the level of the molecular or the social, this factor is removed 
and the results observed, thus establishing both the importance and the 
effects of the key feature. So, investigating dominance or sex differenti- 
ation (popular areas of study and for the use of defect experiments), one 
might remove the alpha male from a group of primates or perform gon- 
adectomies on some specimens in a group of young mammals. Viewed 
as “nature’s experiment,” the spotted hyena is a naturally occurring defect 
that enables both morphological and behavioral study of the removal of 
(normal) male dominance and the administration of androgens to females. 
The female spotted hyena’s genitalia signify a more generalized abnor- 
mality: there is, that is to say, no normal spotted hyena; cach live birth is 
a little aberration waiting to be studied. 

The search for explanations for the female spotted hyena’s anomalous 
sexual morphology begins, in scientific discourse, with the first dissection 
of hyenas by Watson in the 1870s. The female’s genitalia raise two prob- 
lems for science: causation and function. There are two schools of thought 
concerning the second question, one that argues for the functionality of 
an enlarged clitoris in hyena social organization, usually as an essential 
tool in the particularly complex system of greetings that hyenas appear to 
use to establish and reiterate clan membership and status. (“Greeting” 
takes the form of a lower-ranking animal offering its erect genitals to 
individuals of higher rank for inspection.) The other side argues that, 
rather than being a development that has been selected for, the female 


* In rats, behavior is defined as gendered by reference to mating maneuvers: mounting 
is a “masculine” behavior, and lordosis (a receptive posture enabling mounting) is defined 
as “feminine.” For an extended discussion of the significance of the “discovery” of sex 
hormones, see Fausto-Steding 2000, chap. 7, “Do Sex Hormoncs Really Exist? (Gender 
Becomes Chemical).” For a critique of the rar sexuality research, sce Fausto-Sterling 2000, 
199-232. For a critique of this work and its extension into sexual orientation, sec also, c.g., 
Birke 1982; and Byne 1995. 
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hyena’s “penis” is a side effect, even if a side effect that has come to have 
significance socially.“ A theory that begins from the proposition that an 
erectile clitoris might be actively selected for because of its key role in 
grecting ceremonies, and hence in peaceably maintaining clan ranking and 
cohesion, produces a very different concept of the spotted hyena than 
does one that argues that enlarged genitalia are an unwanted side effect 
of steroids, and that like the proverbial woman shot-putter with a beard, 
the hyena has acquired “male” hormones so that she can get large and 
beat off the competition and has ended up with deformed genitals as a 
` result. (The proponents of the latter hypothesis also point to the relatively 
high incidence of stillbirths and mortality among first-time mothers as 
further significant costs of masculinized genitalia: the narrowness of the 
clitoral opening [there is no other] makes access for mating purposes a 
matter requiring careful positioning and cooperation between partners, 
and the clitoris must tear for birth to take place.) If the genitalia are not 
selected for but are an incidental defect, their source and the mechanism 
of their production are the more plausibly to be sought in a hormonal 
first cause. While terminology has changed over the course of hyena studies 
to date, and the source and identity of the crucial hormone has been open 
to dispute, it has come to seem clear that the female spotted hyena’s 
genitals are a result of prenatal exposure to androgens. (Without fail, this 
is described in the literature as the fetus being “bathed” in androgens—a 
telling example of what was once a lively if exaggerated metaphor hard- 
ening into truth.) 

The objects of study at BHP are both hormones themselves (where 
they come from, and when) and the effects of these hormones on particular 
aspects of the behavior and physiology of the individual subject. Specif- 
ically, the project has focused on explaining the presence of high androgen 
levels in the fetal environment and in neonates and on the sequence of 
the hormone’s presence, absence, and creation—exploring, for example, 
the passage of different hormones across the placenta, ovarian develop- 
ment in adults, and levels of androgens in pregnant spotted hyenas. The 
project also secks to define how hormones affect directly and indirectly 


3 The evolutionary question is almost exctusively debated in terms of genitalia rather 
than, c.g., as a way of discussing the uses of female dominance; the argument for large, 
erectile clitoriecs as a side cffect that comes, secondarily, to have social uses is set out, ¢.g., 
in Gould 1981. Hans Kruuk (1972) proposed the primary usefulness of genitalia for meeting 
ceremonies, a theory recently taken up and expanded on by Max Planck scientists (sec, ¢.g., 
East, Hofer, and Wickler 1993) but thar may now have lost out to an alternative explanation 
foregrounding siblicide as an evolutionary mechanism—sce below and Goymann, East, and 
Hofer 2001. 
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the life cycle and quotidian behavior of the hyena. The key focal points 
here are female dominance, female aggression, and the construction and 
social and sexual deployment of the female spotted hyena’s “virilized” 
genitalia. Androgens are the direct cause, in the BHP’s working hypoth- 
esis, of the females’ hypertrophied clitoris and of at least two other traits, 
one physical—the females’ typically larger size relative to males—and one 
behavioral—their aggressive behavior as both infants and adults. Female 
dominance, while clearly not a direct effect of hormones, is not consis- 
tently differentiated in the literature from aggression: aggression is as- 
sumed to be necessary for, and its exercise to lead to, dominance. 

The logic of the spotted hyena according to the BHP begins in the 
fact of female dominance, a deviation from the mammalian norm of male 
dominance and female subordination.” For dominance to exist, in this 
analysis, females must be more aggressive than males, another departure 
from the mammalian norm, and males less aggressive than females.” 
Larger body size is presumed to facilitate aggression and hence successful 
dominance (although larger females occur in other species, not necessarily 
in conjunction with female dominance) and also represents another norm 
deviation.” As a side effect of androgen’s primary function, the production 
of aggression, in this analysis the female spotted hyena’s genitalia are 
merely a sign of the presence of “male” hormones, the “pseudopenis” a 
flag of the intrinsically masculine nature of aggression. Thus what the 
virilized female demonstrates is the essential maleness not only of ag- 
gression but also of dominance, her “penis” the visible marker of an 
aberrant positioning in both behavioral and endocrine registers. By the 
same token, presumably, the penis in its right (male) place naturalizes 
aggression. 

The hormone thesis would in its pure form propose that all behaviors 
are driven by hormones or conditioned by their absence. For all their 


æ The necessity for this deviation, or its usefulncas, might he in the female hyena’s 
responsibility for cub rearing (males take no part in protecting or provisioning clan young), 
although this hypothesis docs not explain why a comparable adaptation has not emerged in 
lions, say, where cubs are also vulnerable to male predation. See Kruuk 1972, 246, for this 


m Tt uw worth noting that male spotted hyenas are thus produced as deviants too, un- 
naturally subeervient and wimpy in the face of big buff hyena females. For arguments that 
distinguish between aggression and dominance, see Rowell 1974; Ralls 1976; and Goymann, 
East, and Hofer 2001. 

" Bor other species in which females are larger than males, see Ralls 1976. For the 
irrelevance of body suze to dominance in other animals, sec Rowell 1974; for its irrelevance 
in hyenes, see Kruuk 1972; Frank, Glickman, and Zabel 1989; and Zabel et al. 1992. 
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attention to and awareness of environmental factors, the story the BHP 
publications tell, the impetus driving their collective narrative, is the search 
for the hormonal grail. In this context, the breakthrough discovery, the 
one that spurs a series of further experiments and is constantly referenced 
in subsequent research, is the identification of the endocrinal mechanism 
whereby testosterone metabolized from androstenedione (a form of an- 
drogen) crosses the placenta to become available to female spotted hyena 
fetuses in utero (Licht et al. 1992). In practice—the practice of experiment 
design and of writing up research—the focus on the hormonal tends to 
override environmental possibility, relegating it at best to footnotes, as a 
typical introduction to an article on the mechanisms of androstenedione 
production exemplifies.” Here the assertions of the first sentence, which 
form the ground for the hormonal truths of the second, are all based on 
BHP studies (specifically, this extract summarizes the experiment detailed 
in Licht et al. [1992]) that, read in full, negotiate between hormonal and 
environmental causations for these phenomena while always privileging 
the former. But there is no place for “externals” when the research is put 
to use: “Female spotted hyenas are also heavier than male hyenas, engage 
in as much rough-and-tumble play, are more aggressive than males, and 
are dominant in competitive situations. This array of morphological and 
behavioral characteristics suggests that the females are exposed to high 
concentrations of androgens during fetal life” (Yalcinkaya et al. 1993, 
1929). 

The reproduction of this hypothesis-as-truth is a baseline from which 
other similarly theorized studies flow: an endless series of research grants 
are funded on the basis of the primacy of hormones to both morphology 
and behavior.” At the same time, the same researchers know that hor- 


n Gren the shift toward a hocmone-based truth model in current animal research, BHP 
work and hyena study in general are exemplary rather than exceptional in this regard, except 
insofar as the perception that female hyena fetuses encounter “excess” hormones tends to 
heighten further the emphasis on hormonal causation to the detriment of other factors. 

* A recent research proposal for the spotted hyena from Stephen Glickman, c.g., reads, 
“Four lines of research are proposed for the next grant penod. 1. Experiments in which anti- 
androgens are supplied to pregnant females, designed to determune the maximal possible 
effect of such treatment on urogenital development, postnatal sterodd secretion and social 
behavior. 2. Investigations of normal fetal urogental development and steroid influences 
during the earliest stages of sexul differentiation. 3. Studies of structures/systems in the 
hyena central nervous system, which are sexually dimorphic in other species, in order to 
determine the extent to which such differences are attenuated, or reversed in hyenas duc to 
the high concentrations of pre- and postnatal androgen circulating in both sexes. 4. Studies 
of exogenous steroids supplied to ovariectomized female hyenas in order to determine 
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mones do not really do what the research proposals claim, but this latter 
knowledge is held apart, having little impact on the institutional perpet- 
uation of scientific orthodoxy: “Actually, we haven’t been able to do nearly 
as much with studying hormones and aggression as we had hoped. . . . 
Aggression always takes place in a social context, and when you change 
hormone levels in a social animal, the effect may not be immediate and 
it may not be obvious, so it’s very difficult to measure. The social context 
may be inhibiting it or correcting for it somehow” (Frank, quoted in Slack 
1999, 4). 

The capacity to hold to a beliefin hormones as organizationally supreme 
while maintaining awareness of other, competing, theories that do not 
fundamentally impinge on one’s worldview or professional practice is not 
a sign of a conspiracy in action. It is, rather, a testament to hormone 
theory’s ideological power at this moment in science. A thorough reading 
of the BHP literature provides plenty of evidence that behavior, even under 
controlled conditions and certainly in the field, is not solely fueled by 
androgen exposure and production. A theory that produces dominance 
as a result of androgen-induced body size and aggression cannot account 
for a hierarchy that allows smaller animals to rank higher than large ones 
or that provides for cubs from high-ranking matrilines to outrank adult 
females. It also seems inadequate to deal with the difference between 
the ranking systems that operate among young cubs living at the hyenas’ 
communal den, in which lineage and sex do not seem to be decisive factors 
and where males often dominate females (a pattern intensified in the early 
studies of the captive colony, made up initially only of adolescent and 
younger animals), and the hierarchy into which cubs must insert them- 
selves when integrating into adult social systems, a process that may entail 
losses or gains in status not correlated with the behaviors that cemented 
a particular place in the juvenile hierarchy (Frank, Glickman, and Zabel 
1989; Smale 1995).™ Several studies acknowledge that social structures 


of affiliative behavior observed in dominant females is due to ovarian secretion of estardiol 
and/or androstenedione.” This quotation was taken from the animal rights Web site http: 
/ (www. vivisectioninfo.org/oca.htm. For the results of some of this proposed research, which 
suggests the limitations of the androgen-driven explanatory model, see below. 

™ Ror the dara on the irrelevance of body size to position in male or female hierarchies, 
see, c.g Prank, Glickman, and Zabel 1989; for cubs’ inheritance of maternal rank, sec 
Holecamp and Smale 1991. 

™ Various studies have shown that in juvenile hierarchies, where maternal rank is not a 
strong factor and adult females are frequently not present, males often dominate. Males lose 
this position as a result of dispersal: when they enter a new clan it is at the bottom of the 
hierarchy. That dominance 1s a function of social position, whatever hormones may also be 


doing, seems fairly clear from this data. 
KP 23238 
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influence individual hyena behavior and that rankings are a product of a 
combination of factors, including matrilineal position, changes in nego- 
tiated social relations between individuals, and the effect of coalitions, 
which occur, for example, when a group of midranking females combines 
to dislodge a higher-ranking one.” In other words, the possibility of 
cooperation reemerges, where androgen-based analysis can infer action 
and reaction based only on competition. And the addition of inherited 
status and coalition building as factors suggests that hyena organization 
has something resembling a history and a politics. 

All these possible complications are readily available to the attentive 
reader of the published material. The intermeshing network of BHP jour- 
nal articles gives a sense of complex interactions, for while the observing 
scientists set out to document the production of female dominance and 
aggression by androgens, they often report data that does not support, 
or even might be said to undermine, these hypotheses. 

In addition, while the BHP functions as the hegemonic institution in 
contemporary hyena discourse, other studies provide a counternarrative 
to the conclusions drawn from their data. A series of reports from fieldwork 
done in the Serengeti revisits a raft of reigning orthodoxies, distinguishing 
female dominance from the qualities that typically in BHP work are elided 
with it. They note, for example, that dominance is unrelated to size either 
in other mammals or in spotted hyenas, that dominance is not a function 
of aggression, that androgens as an organizing mechanism for aggression 
is problematic in spotted hyenas, since they are not present in notably 
elevated levels in adult females, and that “masculinized” female genitalia 
can be disconnected from dominance, since, while these traits occur to- 
gether in the spotted hyena, each occurs separately in other mammals.” 
Most fundamentally, perhaps, this school of researchers has proposed an 
alternative to the side-effect theory of American orthodoxy that fixes fe- 
male spotted hyenas’ genital difference as an unfortunate evolutionary 


* Sec Smale 1995; sec also Glickman et al. 1992, 154: “Our studies have emphasized 
the extent to which expression of sexually differentiated traits is dependent upon the envi- 
ronment in which they are examined... .Thisis. the case for the emergence of female 
dominance in hyenas, where dispersal of individual males places them at a serious disadvantage 
when confronting large, aggressive females, capable of working in coalitions, on the home 
termtories of the females. In addition, any effects of androgens on sexual dimorphism prior 
to dispersal are overwhelmed by the power of matrilineal associations and acquishion of 
maternal rank.” 

P Scc East, Hofer, and Wickler 1993, 366-67, for a concise statement of the contrarian 
position on these issues. For data on androgen levels in adult females and the proposal that 
high androgen levels are only significant neonatally, see Goymann, East, and Hofer 2001. 
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accident.” Marion East, Heribert Hofer, and Wolfgang Wickler argue that 
the erectile clitoris was selected for and that it functions to restrain male 
control of reproduction: “forced copulations are impossible. Females thus 
gain control over the mechanisms of copulation and male mating success 
becomes dependent on the relationships they develop with females” 
(1993, 368). 

The implications of such a hypothesis are rich. But while the possibility 
of the female spotted hyena’s rehabilitation from her current status as an 
experiment that failed is refreshing, and the temptation that this theory 
offers to imagine an alternative “natural” model for human heterosexual 
relations may be hard to resist, the impact of this revision on either the 
scientific or the popular hyena has been minimal.” A consistent element 
of the BHP’s mode of production has been the regularity and frequency 
with which research written up in scientific journals is reformatted for 
publication in popular science magazines, both by journalists and under 
the byline of the researchers themselves. The success with which BHP 
research findings have been reproduced in the mainstream press has en- 
sured that a particular version of the hyena story circulates. Further, in 
the popular accounts the nuances in interaction carefully acknowledged 
by researchers between direct and indirect hormonal effects, and the im- 
portance of context and environment, are suppressed.” While this process 
is not unique to hyena studies, the results in this case are particularly 
sensationalist: the news is hormonal, of “male-like moms,” “freakish sexual 
chemistry,” “bizarre sexual habits,” and “high levels of testosterone. . . 
toxic to the eggs. . . developing inside hyena fetuses.”* 

Further, an already simplified hormonal explanatory model also forms 
the basis for large extrapolations; the popular accounts home in unre- 
lentingly on the angle assumed to be the most interesting to readers: the 
comparison between hyena and human. Much, in particular, is made of 
comparisons with a 1991 study that links pseudohermaphroditism in a 
human female infant to metabolization of high levels of androstenedione, 
especially of the observation that her fetal environment resembled that 


” Tt is a school in the sensc that papers challenging the BHP position emanate from the 
Max Ptanck Institute, Germany. 

™ Frank dismisses this idea as “the chastity belt theory”; see Slack 1999. It would seem 
to have been abandoned by Max Planck researchers also, in favor of selection for neonaral 
aggresmon; see below and Goymann, East, and Hofer 2001. 

“ The Baren Globe account of juvenile ranking systems and the reassignments that occur 
as subadults integrate into the clan, based on Smale and Holekamp’s research and on Frank’s 
siblicide data, is an exception to this; see Croke 1992 

© New Scientist 1985, 29; Brown 1993, A2; Stevens 1993, 6D; Berksleyan 1995, 1. 
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encountered by the spotted hyena fetus: “The woman’s placenta was act- 
ing just like a ’s” (Stevens 1993, 6D).® In this example, as is usually 
the case, the telling quote comes from a BHP scientist. Reports also pick 
up on a comparison between the ovaries of the female spotted hyena and 
those of women with polycystic ovaries: “the hyena’s stunted ovaries pro- 
vide clues to human polycystic ovarian disease. Women with the disease 
have difficulty becoming pregnant. . . . Their ovaries, in fact, look just 
like hyena ovaries” (Stevens 1993, 6D). Despite the fact that the hyena’s 
“stunted” ovaries do not appear to lead to infertility, we are left with little 
doubt that there is something fundamentally wrong with spotted hyenas 
and that the quintessentially aberrant hyena is highly germane to under- 
standing the operation of human females. The link made between human 
and hyena here neatly equates difference with disease and infertility with 
gender aberrance. 

A typical transference of defect from hyena to human occurs in the 
account of early findings from the BHP in Psychology Today, which features 
a sidebar that in setting out the standard literature on the production of 
human intersexes also makes explicit an assumed connection between fetal 
hormone exposure and sexual orientation (never made in BHP scholarly 
articles or in the researchers’ popularizing accounts of their findings); it 
is titled “When Hormones Go Wrong” (Hopson 1987). The title of the 
main body of this article is also worthy of note: “Boys Will Be Boys, Girls 
Will Be . . . Female Spotted Hyenas look and act like males. They may 
help answer questions about gender and aggression in humans” (1987, 
60). Female spotted hyenas who act the way they do can only be assim- 
ilated into a model of masculine behavior (boys will be boys), for this is 
how norms and deviations from them function: the category “female 
behavior” cannot be enlarged to include the matrilineal spotted hyena 
because she has already been designated as that which the norm is defined 
against, and hence she can affect it only to reinforce existing limits. The 
ellipsis allows, suggestively, for the same claim to be made implicitly about 
“girls”: boys are always already ontologically defined, safe (because of 
hormones?). Girls who “look” or “act” like boys, however, will become 


“ The quotation is attributed to Stephen Glickman. The report on female pecudoher- 
maphroditism referred to is Shozu et al. 1991. 

© The original study referred to is Yalcinkaya et al. 1991. The comment quoted here is 
reported as indirect speech and attributed to the second author of the study, Pentti K. Siiteri. 

“ The argument for a link between fetal exposure to hormones and sexual orientation 
in humans 1s made, e.g, in Pocdman and Downey 1993; for critiques of this hypothesis, 
sec Bailey 1995; and Banks and Gartrell 1995. For a discussion of the problems of extrap- 
olations to humans of work on rat “sexual orientation,” see Stein 1999, 171-74. 
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. . . boys? Hyenas? Or just something floating in unsignifiable space? The 
potential for “going wrong” is all, in any event, on the female side of this 
parallel construction. While the popularizing translations, and the ten- 
dency of these translations to exaggerate the original studies’ weighting 
toward endocrinal explanations, are obviously not under the control of 
the researchers, it would appear from the frequency with which they are 
available to be quoted making comparisons that the direct extrapolations 
made between human and hyena females are considered appropriate uses 
of BHP findings. 


On murderous Infants and the female penis 
Two subjects of current hyena research are particularly useful for thinking 
about how the hyena now functions as representation and for understand- 
ing how that representation is underpinned by, and yet floats free of, 
contemporary scientific explanation. The authority lent by science and the 
“hyena’s” capacity to work simultaneously on other levels of meaning and 
connotation than the straightforwardly scientific make for a culturally 
powerful combination. These research topics—hyena cubs’ neonatal ag- 
gression and the morphology of the female “penis”—have both been the 
locus of recent scientific discoveries, though these new developments have 
not necessarily defined their life in discourse. 

Spotted hyenas give birth to singletons or twins, more rarely to triplets. 
In the wild, the newborn cubs crawl deep into the tunnels of the dens 
hyenas use as nurseries, emerging only to feed and otherwise remaining 
underground, safe from predators. As hyenas occupy dens created by 
other, smaller creatures rather than dig their own, all parts of the dens 
but the entrances are inaccessible to adult hyenas. Field observation has 
shown that surviving cubs are often singletons or mixed-sex twins. Only 
at the captive colony did it emerge that twins and triplets often fight soon 
after birth and that since hyenas are born with teeth, weaker siblings, 
prevented from reaching the den entrance to nurse, often die of their 
wounds. Mortality seems to be especially heavy in same-sex twin pairs. 

The scandal of infant hyenas’ tendency toward violence first broke in 
Science in March 1991 (Frank, Glickman, and Licht 1991) and was sub- 
sequently the subject of articles in Natwral History and New Scientist in 
1993 and 1994. In both instances the popular versions were written by 
those directly involved in the research: Frank authored the New Scientist 
Piece and collaborated with Glickman on the Netwral History one. Since 
the first report this finding has been given high prominence, infant vio- 
lence almost threatening to push genital weirdness and adult female ag- 
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gression off the hyena front page. The tone of the Frank and Glickman 
pieces is at once sensationalist—they are titled “Born to Kill” and “When 
Hyenas Kill Their Own,” the second “Kill” set off in enormous point 
size—and pained. In both accounts, the authors describe distressed re- 
searchers (and their wives) nursing fragile, injured cubs back to health, 
mystified by the source of the cubs’ sickness, and the humans’ inability 
to anticipate the horrors that improved surveillance techniques at the 
captive colony finally reveal. Frank writes as a disappointed patriarch whose 
fatherly hopes have been rudely dashed by a disobedient people: the hyenas 
are described as having “Cain-like tendencies” (Frank and Glickman 1993, 
46; Frank 1994, 38). The behavior seems to incite unself-consciously 
judgmental pronouncements: “the species’ remarkably precocial infants[”] 
. . . first actions are not the least bit infantile” (Frank and Glickman 1993, 
47). 

“Born to Kill” is published as an insert within a longer article by other 
BHP researchers, “Growing Up in the Clan,” which provides a lushly 
illustrated account of clan life in the wild, focusing on how juvenile in- 
dividuals learn to operate within, and find their ranking in, hyena social 
systems (Smale and Holekamp 1993). The insert is set off from the rest 
of the text, against a dark background color, and is positioned in the 
middle of the article so that one has read several pages about the happy 
matriarchal clan before coming across the shocking secret at its heart. 
While “Born to Kill” resonates invitingly (with, e.g., the hyena’s traditional 
other in the good/evil binary, the “Born Free” lion), the inner text’s 
placement reiterates the powerful primary role of hormones in determin- 
ing behavior—and our evaluation of that behavior. As researchers point 
out, siblicide is close to an event that has no cultural or environmental 
aspect: straight out of the womb, separated from their mothers, if cubs 
fight it would seem as if they must be “preprogrammed,” presumably 
hormonally, to do so. 

In the New Scientist piece and subsequently, Frank offers two theories 
about the occurrence of this phenomenon—explanations seeming nec- 
easary not just because such aberrance needs explaining but also because 
killing siblings does not on the surface seem like a good strategy for 
reproductive success. The first of these is that precocious infant violence 
is another side effect of the fetal androgen “bath”; in the desperate quest 
for dominance (an effect that androgen and only androgen, in this ar- 
gument, can provide her), the female spotted hyena sacrifices yet more 
offspring to add to those killed by the difficult birth through the “penis.” 
Frank offers the second-level explanation that adult female hyenas may 
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be countenancing or even promoting siblicide in order to adjust cub sex 
ratios.“ 

The function of the hyena as explanatory mechanism for behaviors far 
distant from hyena cubs mauling one another in a dark burrow is rendered 
authoritative by science, by the power, for example, of the BHP’s discovery 
of siblicide to stand as revelation of a hidden but ultimate cross-species 
truth; but this function is to a significant extent not constrained by the 
scientific data itself. For example, Frank’s reiterated suggestion that adult 
female spotted hyenas exploit neonatal aggression for their own purposes 
is an extrapolation from studies that show variations in sex ratios in cubs, 
scemingty in response to changes in environmental conditions (Holekamp 
and Smale 1995). This extrapolation is structured by Frank’s attempt to 
make sense of what seems to him another hideous aberration in hyena 
organization and represents only one possible response to the data.“ There 
is so far little clear evidence that mothers have any control over who Kills 
or injures whom in the natal den in the first few hours after birth, and 
much that suggests that, given maternal supervision, infants do not die.” 


“ The popular accounts typically either summarize Frank’s own popular accounts or 
carry speculations clearly solicited by the writer; c.g., “Frank thinks that even though the 
mother cannot enter the den where the siblings are battling, she may be influencing the 
outcome. He doesn’t know how” (Croke 1992, 32). This remains Prank’s preferred hy- 
pothesis: sec Milins 1999; and Slack 1999. 

The alternative hypothesis that sex ratios are determined prenatally is raised, ¢.g., in 
Smale, Holekamp, and White 1999. For an unusual example of a popular article that rep- 
resents hyena siblicide as a matter for divergent opinions among researchers, sec Milius 1999. 

© Prank gives an example of maternal intervention that he observed, which he describes 
as evidence of a female adjusting the scx ratio of her litter. From the description he gives 
(although the original data may be more conciuzive), all one can concinde w that the mother 
attempted to prevent a cub’s death: “one of these [triplets], the dominant sibling, was 
unscathed, while the second bore the scarred shoulders typical of a subordinate cub. The 
smallest was terribly injured, the skin virtually stripped from its back by its siblings. We saw 
[the mother] alternating between two den holes, in one of which she seemed to have stowed 
the runt. Once we saw all three cubs together. [She] was persistently snapping at the dominant 
cub, trying to prevent it from attacking the injured runt as it tuned to nurse” (1994, 41). 
Perhaps female hyenas do manipulate sex ratios by allowing oc preventing siblicide; there 
are many cxamples of other mammals where the young are not safe from the predations of 
their parents. But I am suspicious about a theory that would undercut the female spotted 
hyena’s last claim to “femininity,” that she is a “good” mother. This attribute is in itedlf a 
puxale for Frank, who claims that this capacity must mean that the feral exposure to androgens 
docs not “sex” that part of the brain allocated to maternal behavior: “Interestingly, female 
hyenas behave normally in reproduction and are excellent mothers, showing that the essential 
‘female’ parts of the brain are protected from the androgens that masculinise their aggressive 
behaviour” (40). 
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Similarly, the current orthodox explanation that infant aggression is an 
unfortunate side effect of the aggression- and dominance-promoting an- 
drogen “bath” automatically—if understandably—pathologizes siblicide.* 
Alternative possibilities—that, for example, siblicide might be advanta- 
geous to reproductive success, allowing a single surviving cub better hopes 
of reaching maturity or competing successfully as an adult—make little 
impact.” The mechanism at work here is illuminated by comparison with 
the tone of treatments of other species where neonatal siblicide occurs 
and where such behavior is always explained as an evolutionary mechanism 
designed to maximize reproductive success." Because the female spotted 
hyena is now produced as a hormonally constructed defect experiment, 
however, the default explanation for her behavior is that it, too, is a 
manifestation of chemically fueled deviance. 

The ease with which the hyena can figure simultaneously as society’s 
twin evils, Bad Seed and Bad Mother, should give us pause. While scientific 
discovery (of hormonal excess and its consequences) appears to structure 
this perception, the dense evocation of taboo strongly suggests that the 
modern female hyena still compactly references very ancient and pro- 
foundly defended cultural boundaries. A peculiar rhetorical aspect of mod- 
ern hyena research, as that research is written up for scientific journals, is 
the frequency with which the history of hyena representation is invoked; 
quite a number of hyena studies papers begin with a reference to Aristotle 
or Hemingway. While the overt gesture here is one of differentiation and 
repudiation, it also serves to call up the hyena as hermaphrodite demon. 
In place of the old scandals of grave robbing and liminal shifting across 
human/animal boundaries, we have the fresh horrors of violent babies 
and females with penises, new stories carefully contextualized to shadow 
forth, even as they banish, the old, as if what is being revealed here is a 
nugget of transhistorical truth. 

The pattern of epistemological breaks and continuities in hyena rep- 


“ See, c.g, Mealy 2002: “The super-androgenised spotted hyena newborns start out 
with the tools, skills, and personalitics of teenage psychopaths” (1). 

* Hofer and East 1992 supports Frank’s theory of maternal intervention. But the Max 
Pianck school typically combines a vernon of this theory with the proposal that high androgen 
levels are an evolutionary mechanism selected for to produce aggressive neonates; see East, 
Hofer, and Wickler 1993, 367; and Goymann, East, and Hofer 2001. This combination 
renders both the presence of androgens in neonates and mblicide useful adaptations rather 
than errant side effects. (The difference that being a singleton makes to adult size and success 
is noted by BHP authors but not found conclusive.) 

The majority of recent work has been on boobies; sec, c.g , Tarlow, Wikelski, and 
Anderson 2001. 
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resentation, as well as the hyena’s key cultural work, is most clearly illu- 
minated by a consideration of the female hyena’s phallus. The difficulty 
of distinguishing male from female spotted hyenas because of a lack of 
sexual dimorphism emerged as crucial as the hyena became a subject in 
scientific discourse. This confusing sameness is described in the scientific 
literature by reference to the female “pseudopenis” and in more general 
terms to “masculinized” genitalia. As we have seen, the discovery of an- 
drostenedione metabolization in utero (the androgen “bath”) produces 
a convincing narrative of hormonal cause and “masculine” effect: the 
female spotted hyena’s genitals are “virilized” by “excess” androgens. And, 
finally, the phallic female hyena proceeds to dominate and be aggressive, 
just as we would expect. In recounting this story I have deliberately blurred 
the distinction between the phallus and the penis. What the hyena has, if 
she has anything, is the former: she is perceived as powerful, and her 
phallic appendage operates in both scientific and popular sign systems as 
that power’s sign. 

So ubiquitous is both the phallic attribution and the assumed direct 
relation between hyena phallus and hyena penis that it is hard to remember 
that the female hyena’s “penis” in fact is not one in any ordinary under- 
standing of the term. While it contains a urethra, it serves as a birth canal 
and as a means of entry for copulation, neither of which are penile func- 
tions. It could be called an “external vagina” or—the usual alternative, 
given its erectile capacity—a “clitoris.”*' But it is a “penis” because it 
looks like a penis; and also because it is, for purposes of scientific expla- 
nation, a phallus. But is it a phallus in the hyena sign system, or only in 
that of humans? And what should we make of the fact that humans at- 
tribute phallic power to the female hyena’s clitoris? 

East, Hofer, and Wickler (1993) suggest that the female spotted hyena’s 


5L In response to the earlier draft of this article, one of the Sigs reviewers argued that 
the female spotted hyena docs have a penis, because only a penis completely encloses the 
urethra, while females with a clitoris have a separate urethral opening. This fascinating reading 
productively problematizes, as s/he points out, the idea that only males have penises (and 
from a rather different source than human transgender theory and practice). But I am not 
convinced either that a penis has, by definmon, to have a urethra within (such a formulation 
would leave infants born with severe or moderate hypospadias without a “penis,” when surely 
we would want to argue thar for such people a penis is still a penis, anatomically and 
philosophically), or that a clitoris with a urethra is not a clitoris (even though such an 
anatomical formation might cause an XX human infant to be classified as a hermaphrodite). 
In my view, organs that are the site of penetration for the purpoecs of procreation, and 


with penises, and their potential part in dismantting a binary gender system, deserves a 


extended discussion than is possible here. 2 
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clitoris is not a phallus in hyena signification: the argument of “The Erect 
Penis Is a Flag of Submission” neatly reverses our understanding of penile 
meaning, proposing that subordinate animals use erection to demonstrate 
not sexual or social potency but their vulnerability to attack. (In this 
interpretation of meeting ceremonies, the subordinate is required to place 
his/her engorged genitalia within millimeters of a set of powerful jaws.) 
The flaccid member of the superior animal represents her authority, for 
the gesture is not reciprocated.” This highly innovative reading, while it 
has been greeted with resounding silence in hyena studies, is nonetheless 
invaluable for what it suggests about the process whereby animal structures 
are mapped onto human ones, and vice versa. Our own emphatic asso- 
ciation of the erect penis with phallic power makes it very difficult to 
imagine a world in which erection might denote the performance of help- 
lessness and where potency might be expressed (barely a linguistically 
available concept) by nontumescence. One might, next, have to imagine 
a social structure whose signifiers of authority are not always already 
masculine. 

Looking at recent BHP work, there are other hints that the hyena 
might not be simply a phallic pretender. The “penis” comes about, ac- 
cording to the BHP, as a result of androgen-induced masculinization in 
utero. However, recent experiments seem to show that this is not what 
happens: if you take away the androgens, the fetus will still develop her 
“male-like” appendage (Drea et al. 1998)." Another study suggests that 
the female spotted hyena’s characteristic clitoris appears to form prior to 
androstenedione metabolization (Licht et al. 1998). Whatever the an- 
drogens are “for,” they do not seem to be producing the “penis” by 
mistake as an accidental by-product. If the enlarged clitoris is not produced 
by the “male” hormone androgen, the female spotted hyena’s position 
as “masculinized” is, at least, questionable. Again, there is little sign of 
such questioning in the literature; the hypertrophied clitoris’s possible 
independence of androgen has not yet prompted the articulation of an 


© I am aware that one could argue that a system that relies on erection or its abeence 
to signal and maintain hierarchy, even where inverted, us still a phallic system; but this might 
not be the case if what is being offered is essentially a conveniently available and bircable 
body part, a kind of synecdoche for the throat. 
The experiment does alter the appearance of the hyena’s clitoris somewhat but docs 
- not result in the hyena’s acquinng “normal” “feminized” genitalia. 
`M M A further experiment in this series links the development of the female spotted hyena’s 
ir sca a a Ra 1998. 
f 
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alternative social model.“ This might suggest that, if the news about the 
clitoris has not dephallicized the hyena, it is probably because the hyena 
with the phallus is a much more useful sign. 

The phallic hyena is a beautiful, economical embodiment of female 
dominance because she so exactly re-presents dominance as an inherently 
masculine quality. The quintessential deviance of female appropriation of 
power is eloquently displayed both by the female hyena’s deformed phal- 
licized body and by the manifestly abhorrent behaviors of which, whether 
as cub or as adult, she is capable. Both the reiteration of the phallus and 
the historical thick description of the hyena’s place as anathema in the 
human cultural imaginary serve to lock the hyena in place. But this so- 
lidification works against human female possibility, too: one of the insid- 
ious aspects of contemporary popular deployments of hyena studies ma- 
terial is the way in which, while apparently discussing an atypical mammal, 
we find that we are by unexamined analogy referencing a universal 
woman’s body. Only a determined defamiliarization of that rhetorical 
move (and it is far from a new one), coupled with a disconnection of 
female power from the phallus, could begin to suggest a different lexicon. 
But the hyena could be a means to expansion of scientific thinking, beyond 
binary conceptions of gender or unitary models of understanding behav- 
ior. While this does not seem to be the direction in which contemporary 
hyena studies are tending, the hormone story would appear to be under 
some pressure, from within and without the BHP. The historical hyena’s 
transgressive movement between categories translates into a disincination 
on the part of the laboratory subject, apparently, to produce the results 
that are expected of her and her endocrinology. Perhaps, if it is to be 
found nowhere else, one can take comfort in the transhistorical occurrence 
of resistance: the hyena is still laughing, surviving a move from the borders 
into the heart of the culture of surveillance. 


University of Birmingham 


“ The resilience of the androgen causation model s evident in recent popular accounts 
that, although usually heavily dependent on BHP research and researchers, either do not 
mention the new findings or give them little credence. Sec, c.g., Slack 1999; and Somon 
1999. 
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Ruth Hubbard 


Science, Power, Gender: How DNA Became the Book of Life 


atural science, which is what we usually mean by scéence, involves in- 

teracting with nature in ways that produce certain kinds of interpre- 

tations of how nature works. There are different styles of doing science, 
depending on what aspects of nature scientists are exploring, but all of them 
are constrained by rules of what constitutes evidence and what conclusions 
are considered permissible. The different ways in which scientists pursue 
their work, however, do not easily fit into male/female categories. 

The fact that, in the United States, many more physicists are men than 
women has to do with the social and economic structure of domestic life, 
with processes of education and professionalization, and with the social 
history of the disciplines, not with the intrinsic nature of physicists’ knowl- 
edge base or the nature of women and men. We live in a gendered society, 
and it should not surprise us if women and men tend to develop different 
tastes in the kinds of knowledge they seck and the ways they seek it, but 
this fact cannot be used to predict the practices of individual scientists. 
Besides, science imposes a hegemony within which all its practitioners 
must operate if they want what they do to be acknowledged as science. 

In this essay, I want to describe the contributions two outstanding women 
scientists have made, in the course of the twentieth century, to our under- 
standing of how genes function and to raise the question of what ways 
gender can be said to have entered their scientific accomplishments and 
careers. But, first, I need to review briefly how, during this period, genes 
and DNA have come to be the iconic objects they currently are. 


i 

Genetics, of course, starts with the Czech monk Gregor Mendel. Using 
pea plants as his experimental objects, Mendel examined the transmission 
of flower color and of the shape and texture of the seeds to successive 


This cseay is based on a talk, given in February 2001, as part of a series of lectures organized 
by the Radctiffe Instimmte for Advanced Study on “Feminism and Science in Civil Society.” 
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generations. He deliberately chose discrete traits, such as red or white 
petals, or smooth or wrinkled seeds, rather than traits that vary contin- 
uously, such as weight or size. He also only kept track of the mathematical 
regularity with which these traits are transmitted and did not speculate 
about what processes inside the plants are involved in transmitting the 
traits. He simply assumed that “factors” inside the plant mediate their 
transmission. 

The publication of Mendel’s paper, in 1865, provoked little notice. 
But by 1900, when the paper was “rediscovered,” it aroused immediate 
interest. The reason is that, in the intervening years, scientists had learned 
a great deal about the internal structure of cells and about what happens 
when a cell divides and gives rise to two daughter cells. Stainable bodies, 
called chromosomes, had been observed in the cell’s nucleus, and scientists 
had noted that different cells of the same organism all contain the same 
number of chromosomes. Scientists also noted that, when cells divide, 
their nuclear chromosomes split in two, which is how each daughter cell 
ends up with the same number of chromosomes as were present in the 
parent cell. On the basis of such observations, by 1900 biologists accepted 
that chromosomes have something to do with the way traits are trans- 
mitted from parents to offspring, and Mendel’s hypothetical “factors” 
came to be conceptually associated with the chromosomes. 

The Danish botanist Wilhelm Johannsen, in 1905, invented the word 
genetics to signify biological inheritance, and, in 1909, he coined the word 
gene to lend more concrete reality to Mendel’s “factors.” At a time when 
invisible atoms and quanta were being accepted into the world of chem- 
istry and physics, biologists had little problem accepting that heredity is 
mediated by invisible material particles, carried on the chromosomes. And 
soon, as biological chemists came to identify all sorts of molecules that 
function in cells, one of the questions they tried to answer was what kinds 
of molecules the chromosomes and genes are made of and how they 
function. 

Once chemical analyses had shown that chromosomes contain two types 
of very large molecules, proteins and DNA, some scientists suggested that 
DNA provides the chromosomes with a structural framework to which 
proteins attach themselves to form the genes. What gave this model plau- 
sibility was that DNA, though very large, is a relatively simple molecule, 
containing large numbers of just one kind of sugar and phosphate and 
four different kinds of the “bases,” whose designations—A, G, T, and 
C—have become part of our ordinary vocabulary (as has the acronym 
DNA). It seemed hard to imagine how combinations of only these six 
subunits could specify all the different characteristics organisms inherit 
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from their parents. Protein molecules, by contrast, are composed of some 
twenty different subunits and come in many different shapes and sizes. It 
therefore was logical to assume that genes were made of proteins. 

By the early 1950s, however, experiments with bacteria and viruses 
showed quite clearly that heritable characteristics are transmitted by DNA, 
not by proteins. Thus DNA was generally accepted as the substance that 
mediates inheritance—in a word, the gene. 


This brings us to April 1953, when three papers appeared side by side in 
one issue of the British science weekly Natwre. The first, from Cambridge 
University, was coauthored by James D. Watson and Francis Crick; the 
other two, from King’s College, London, were authored by, respectively, 
Rosalind Franklin and Maurice Wilkins with their coworkers. The Watson 
and Crick paper announced the now-familiar double-helical structure of 
DNA. The other two offered evidence in support of this structure. James 
Watson has described how he and Crick arrived at the DNA structure in 
his best-selling memoir, The Dowble Helix, published fifteen years later, 
in 1968. 

What immediately got scientists excited about the Watson-Crick model 
was that it can be made to explain how DNA—“the gene”—¢ets copied 
when cells replicate. The point is this: Let us picture the double helix as 
two railings of a spiral staircase, each of which is composed of a long, 
invariant sequence of sugar-phosphate-sugar-phosphate-sugar-phosphate 
units. The two railings are connected by a regularly spaced series of rungs, 
which make them run parallel to each other. Each rung is composed of 
a pair of bases, and the geometry of the double helix is such that, for two 
bases to form a rung, an A on one railing must meet a T on the other 
and a G on one railing must meet a C on the other. 

This geometrical requirement means that, when cells divide and their 
chromosomes and genes get copied, the two strands of the double helix 
need merely unravel bit by bit. The sequence of bases on one strand then 
specifies the base sequence for the synthesis of its partner. Thus, DNA 
(“the gene”) gets copied by virtue of the requirement that an A on one 
strand of the double helix meet a T on the other and a G on one strand 
meet a C on the other, an incredibly simple and exciting outcome. 

Yet this very simplicity conceals a conceptual trap, because it led sci- 
entists to describe DNA as a “self-replicating” molecule. And this has 
endowed the gene with the supposed power of not just participating in 
the metabolic and synthetic activities of cells and organisms but of mas- 
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terminding and directing them. But, of course, DNA does nothing of the 
sort. Without the metabolic activities of cells, DNA is neither copied nor 
does it participate in specifying traits. Indeed, left to itself, DNA is one 
of the most inert and stable molecules in biology, which is why it can be 
isolated, still intact, from ancient fossils. 

Only by ignoring the participation of the rest of the cell and organism 
have molecular geneticists enshrined the magic of DNA—the autono- 
mous, all-powerful gene that does not just specify traits but produces and 
controls them. The fact that biologists, who are not usually known for 
their religious commitments, have selected “the Holy Grail” and “the 
book of life” as their metaphors for DNA—not to speak of President 
Clinton’s referring to DNA as “the language in which God created 
life”—underlines the ideological content of molecular genetics.’ 


ili 

What relevance does all this have to gender? To answer this question, I 
want to look at the contributions two outstanding women scientists have 
made to our understanding of genetics and DNA. I refer to Barbara 
McClintock and Rosalind Franklin. I have written about Franklin’s con- 
tributions before (Hubbard 1990, chap. 5), but as DNA has come to 
occupy not only a central role in biology but a larger-than-life role in the 
culture, certain elements of both her story and McClintock’s story have 
taken on new significance. 

Born in 1902 and dying in 1992, Barbara McClintock’s life spanned 
the twentieth century. She earned a Ph.D. in botany from Cornell in the 
carly 1920s and stayed on at Cornell ’s College of Agriculture on fellow- 
ships for several years, working on the structure of the cells and chro- 
mosomes of corn (maize) and on its genetics. At Cornell, McClintock 
had access to a good-sized plot in which to breed corn. She needed that 
because she felt she had to get to know the individual, living plants if she 
was to make sense of what she observed when she later studied the detailed 
structure of thcir chromosomes under the microscope.? When it became 
clear that she was not going to be offered a position on the Cornell faculty, 


1 “Reading the Book of Life: White House Remarks on Decoding of the Genome,” New 
York Timas (June 27, 2000), 8. 

? My informanon about Barbara McClintock comes largely from Evelyn Fox Keller’s 
McClintock biography (Keller 1983), from McClintock’s Nobel Lecture, from conversations 
with some of her friends and colleagues, and from a conversation I had with ber ın the early 
1980s. 
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McClintock began to look around and eventually ended up accepting an 
assistant professorship at the University of Missouri. There she spent a 
few scientifically productive, but otherwise not very satisfying, years. The 
facilities were not all that good, so she needed to maintain her plantings 
at Cornell and shuttle back and forth. She also did not interact too well 
with some of her colleagues, nor did she particularly enjoy teaching. When 
she was passed over for promotion, she felt it was time to move on. With 
strong support from older, established (male) colleagues, McClintock was 
invited to spend a year at the laboratory of the Carnegie Institution at 
Cold Spring Harbor, Long Island, and it became her permanent home. 
McClintock’s lack of academic success did not stand in the way of her 
recognition within the profession. She was elected vice president of the 
Genetics Society of America in 1939 and its president in 1945. More 
important, she was elected to the National Academy of Sciences in 
1944—only the third woman member since its founding by President 
Lincoln. And she won a Nobel Prize in 1983—only the second woman 
scientist to win an unshared Nobel, the other being Marie Curie. 

From the start, McClintock made pathbreaking contributions. But 
since she was committed to looking at genes in the context of the whole 
organism, which was not the usual perspective in her field, many of her 
fellow geneticists simply did not understand her experiments or the way 
she interpreted them. When she conchided that genes can change their 
positions on the chromosomes, along with their functions, in response to 
changes within the plant and around it, this was so contrary to what 
geneticists belicved possible at midcentury that many of them simply wrote 
her off. Not until the 1970s and 1980s, when comparable observations 
were made with bacteria, was what McClintock had been saying accepted 
into the canon of the field. 

So what does any of this have to do with gender? Certainly, Mc- 
Clintock’s failure to be promoted within academia had a lot to do with 
it, though it must also be said that she was not an casy colleague; but 
neither are many male academics. That colleagues chose to ignore her 
rather than make the effort to understand what she was saying suggests 
that they may not have taken her as seriously as they would have taken a 
male colleague of comparable experience and stature. The degree to which 
McClintock was something of an outsider and a loner in her scientific life 
(though she always had close friends) probably also had something to do 
with gender. But the content of her science? 

Some people have suggested that McClintock relied more on intuition 
than do most male scientists. Probably so, but so do some men. In a 
recent biography of Henry Wallace, Franklin Roosevelt’s two-term sec- 
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retary of agriculture and one-term vice president, who was a world-famous 
plant breeder (and founder of Pioncer-Hi-Bred, the foremost supplier of 
hybrid corn), I found the following story. Late in Wallace’s life, a group 
of New York writers and artists asked him to what he attributed his success 
as a plant breeder. Wallace responded, “Sympathy with the plant” (Culver 
and Hyde 2000, 518), quite like McClintock’s “feeling for the organism,” 
her phrase that Evelyn Fox Keller uses as the title for her biography. 


IV 

Rosalind Franklin’s is a much sadder story. Franklin was born in 1920 
into an established Anglo-Jewish family in London. She graduated from 
Cambridge University during World War II with a degree in physical 
chemistry and went to work doing war-related research on different con- 
figurations of carbon in coal. At the end of the war, she moved to Paris 
and took a position in a French government laboratory, using X-ray dif- 
fraction techniques to analyze the structure of different types of coal. After 
four happy years there, she reluctantly decided to return to England and, 
because she wanted to learn about molecules of biological interest, ac- 
cepted a fellowship in the biophysics unit at King’s College, London, 
directed by Professor Jobn Randall. The unit was working on the structure 
of DNA, and Randall asked Franklin to build a high-resolution camera 
with which to make more detailed measurements of the X-ray diffraction 
patterns of DNA than had previously been possible.’ 

King’s was a much less collegial and more hierarchical place than the 
laboratory in which Franklin had been working in Paris, with gender- 
segregated “combination rooms” where the staff took their tea and morn- 
ing coffee. Also, intentionally or not, Randall put Franklin into a highly 
ambiguous situation by leading Maurice Wilkins, the unit’s assistant di- 
rector, to believe that Franklin and he would be working on DNA to- 
gether, while telling Franklin she would be doing the X-ray diffraction 
studies on her own.* When personality conflicts began to develop between 
Franklin and Wilkins, she decided they would not be able to work together 


* I draw my information about Franklin from Brenda Maddox’s recent biography Reselind 
Franklin: The Derk Lady of DNA (2002); from Anne Sayre’s Resalind Franklin and DNA 
(1975), which Sayre wrote as a much-needed corrective to James D. Watson’s The Doubs 
Helix (1968); from Watson’s book iteclf and from the historian of science Robert Olby’s 
The Path te the Deubls Helix (1974). I have also consulted some of Franklin’s own publications 
and articles colleagues and friends have written about her and have spoken with some of her 
friends, including Sayre. 

* Maddox 2002, 132-33. 


SIGNS Spring2003 1 797 


and set about to build a powerful X-ray camera with which she and Wil- 
kins’s former graduate student R. G. Gosling began to make a series of 
groundbreaking observations on DNA fibers. And before long, she ob- 
tained the sharpest X-ray diffraction image of DNA in existence that clearly 
showed that DNA can form a helix. 

Shortly after Franklin joined the group at King’s, James Watson came 
to Cambridge University planning to work with Francis Crick on the 
structure of DNA, which the two of them considered to be “the secret 
of life.” As Watson recounts in The Double Helix, his first encounter with 
Franklin was a disaster. Soon after coming to Cambridge, Watson went 
to King’s to attend a seminar by Franklin, but he was too busy critiquing 
her clothes and hairstyle to listen properly. Having misunderstood her 
presentation, he told what he remembered of it to Crick, and they 
promptly decided to use his recollection to build a model of DNA. They 
then invited the King’s group to come and look at their model. Franklin 
immediately realized that it was completely inconsistent with the data she 
had presented at the seminar Watson had attended and decided he was 
not to be taken seriously. In consequence of this fiasco, their superiors at 
Cambridge told Watson and Crick to keep their hands off DNA and leave 
it to the group at King’s. (Watson tells all this in the The Dowbls Helix.) 

During the next months, unbeknownst to Franklin, two crucial things 
happened. One was that Wilkins showed Watson Franklin’s best X-ray 
diffraction image, which clearly indicated that DNA forms a helix. The 
other was that Max Perutz, a senior researcher at Cambridge, received a 
research report the King’s group had submitted to their funders. Knowing 
of Watson’s and Crick’s interest in DNA, he showed them the report, 
which included the conclusions Franklin had drawn on the basis of her 
X-ray image, conclusions that specified all the critical dimensions of the 
DNA helix. 

At just about this time, Watson and Crick found out that the famous 
U.S. chemist Linus Pauling was about to propose a transparently incorrect 
structure for DNA. With that, they decided they no longer needed to 
consider DNA the property of King’s. Armed with Franklin’s calculations 
against which to check possible models, they went into a frenzy of model 
building and, within about six weeks, came up with the now-famous 
double helix. 

The first time the group at King’s realized that Watson and Crick had 
gone back to working on DNA was when Wilkins received in the mail a 
copy of the note Watson and Crick were submitting to Netwre. He 
promptly decided to write an accompanying note with his coworkers 
Stokes and Wilson, and so did Franklin with her coworker Gosling. Frank- 
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lin framed her note as though her data confirmed the Watson-Crick struc- 
ture, since she had no idea that those data had been in their hands while 
they puzzled out the structure. And she never realized it because five years 
later, in 1958, at thirty-seven years old, she died of cancer. She was dead 
when Watson, Crick, and Wilkins shared the Nobel Prize in 1962 and, 
of course, when Watson published The Double Helix in 1968. 

In fact, Watson could never have published that book had Franklin 
been alive. In addition to the personal jabs and the book’s crude sexism, 
until Watson wrote The Double Helix only he and Crick knew that they 
were in possession of Franklin’s calculations while they constructed their 
model. Clearly, except for Franklin’s closest friends, the book’s readers 
continued to overlook that fact. But certainly Franklin would have noticed! 

As it was, in 1953, when the three Natwre papers appeared in print, 
Franklin was in the process of moving from King’s to the much more 
collegial laboratory of J. D. Bernal at Birkbeck College, which is where 
she spent her few remaining years doing outstanding work on the structure 
of viruses. 

So, again, how does gender come into this story? Gender no doubt 
had something to do with Franklin’s unsatisfactory experience at King’s. 
It probably also had something to do with the way Watson and Crick 
dealt with her data (though the misappropriation of data need not involve 
gender). It perhaps also was at least partly responsible for Franklin’s lowly 
academic status, though she was still young and, at the time of her death, 
was in the midst of negotiating a move to a research position with secure, 
long-term funding at Cambridge University for herself and her principal 
collaborators at Birkbeck.’ 

Perhaps the most interesting aspect in terms of gender politics, however, 
is the way Watson used sexist stereotypes to obscure what should have 
become a scientific scandal. As Franklin’s friend Anne Sayre recognized 
the moment she began to read The Double Helix, the creation of “Rosy,” 
the humorless, dowdy, castrating female who, rather than help her ded- 
icated male “superior” Wilkins, as she was meant to do, insists on imposing 
her own ideas, bas the function of getting the reader not to notice that 
Watson and Crick had access to Franklin’s unpublished data while they 
made their biology-shaking discovery. 

If not for the fact that Franklin had long since died, Watson could not 
have written that story the way he did—or, more likely, at all. That he 
wrote it and that his breezy description of the way he and Crick came to 
the double helix succeeded in burying the unsavory details can surely be 


* Maddox 2002, 304-5. 
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attributed to sexual politics. But, as I have argued before, gender was not 
an issuc in Franklin’s science any more than it was in McClintock’s. 

That McClintock’s science was highly individual is clear. Indeed, some 
have argued that her scientific iconoclasm was not unrelated to the ap- 
parent comfort she took in her outsider status, which must have at least 
partly had to do with being a nontraditional woman. Also, Franklin’s work 
was probably influenced by her exclusion from the King’s/Cambridge 
fraternity, though she, too, did not let that stop her. Other women, in 
addition to McClintock and Franklin, have been at the forefront of ge- 
netics and molecular biology. The fact that news stories about this highly 
publicized field usually feature male scientists (and especially Watson) sim- 
ply illustrates the gender politics of our culture. 

All this is not to say that being a woman or a man is irrelevant to the 
way one docs science. No doubt, our experiences affect what aspects of 
the world interest us and how we come to think about them, but ovaries 
or testes do not directly affect what science we do and how we do it. 


Department of Molecular and Cellular Biology 
Harvard University 
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Karen Barad 


Posthumanist Performativity: Toward an Understanding of 
How Matter Comes to Matter 


Where did we ever get the strange idea that nature—as opposed to cul- 
ture—is ahistorical and timeless? We are far too impressed by our own 
cleverness and self-consciousness. . . . We need to stop telling ourselves 
the same old anthropocentric bedtime stories. 

—Steve Shaviro 1997 


anguage has been granted too much power. The linguistic turn, the 

semiotic turn, the interpretative turn, the cultural turn: it seems that 

at every turn lately every “thing”—cven materiality—is turned into a 
matter of language or some other form of cultural representation. The 
ubiquitous puns on “matter” do not, alas, mark a rethinking of the key 
concepts (materiality and signification) and the relationship between them. 
Rather, it seems to be symptomatic of the extent to which matters of 
“fact” (so to speak) have been replaced with matters of signification (no 
scare quotes here). Language matters. Discourse matters. Culture matters. 
There is an important sense in which the only thing that does not seem 
to matter anymore is matter. 

What compels the belief that we have a direct access to cultural rep- 
resentations and their content that we lack toward the things represented? 
How did language come to be more trustworthy than matter? Why are 
language and culture granted their own agency and historicity while matter 
is figured as passive and immutable, or at best inherits a potential for 
change derivatively from language and culture? How does one even go 
about inquiring after the material conditions that have led us to such a 
brute reversal of naturalist beliefs when materiality itself is always already 
figured within a linguistic domain as its condition of possibility? 


I would like to thank Sandra Harding and Kate Norberg for their parent solicitation 
of this article Thanks also to Joc Rouse for his helpful comments, ongoing support, and 
encouragement, and for the inspiration of his work 
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It is hard to deny that the power of language has been substantial. One 
might argue too substantial, or perhaps more to the point, too substan- 
tializing. Neither an exaggerated faith in the power of language nor the 
expressed concern that language is being granted too much power is a 
novel apprehension specifically attached to the early twenty-first century. 
For example, during the nineteenth century Nietzsche warned against the 
mistaken tendency to take grammar too seriously: allowing linguistic struc- 
ture to shape or determine our understanding of the world, believing that 
the subject and predicate structure of language reflects a prior ontological 
reality of substance and attribute. The belief that grammatical categories 
reflect the underlying structure of the world is a continuing seductive 
habit of mind worth questioning. Indeed, the representationalist belief in 
the power of words to mirror preexisting phenomena is the metaphysical 
substrate that supports social constructivist, as well as traditional realist, 
beliefs. Significantly, social constructivism has been the object of intense 
scrutiny within both feminist and science studies circles where considerable 
and informed dissatisfaction has been voiced.’ 

A performative understanding of discursive practices challenges the re- 
presentationalist belief in the power of words to represent preexisting 
things. Performativity, properly construed, is not an invitation to turn 
everything (including material bodies) into words; on the contrary, per- 
formativity is precisely a contestation of the excessive power granted to 
language to determine what is real. Hence, in ironic contrast to the mis- 
conception that would equate performativity with a form of linguistic 
monism that takes language to be the stuff of reality, performativity is 
actually a contestation of the unexamined habits of mind that grant lan- 
guage and other forms, of representation more power in determining our 
ontologies than they deserve.” 

The move toward performative alternatives to representationalism shifts 
the focus from questions of correspondence between descriptions and 
reality (¢.g., do they mirror nature or culture?) to matters of practices / 
doings/actions. I would argue that these approaches also bring to the 
forefront important questions of ontology, materiality, and agency, while 
social constructivist approaches get caught up in the geometrical optics 


1 Dissatisfaction surfaces in the literature in the 1980s. Sce, e.g., Donna Haraway’s “Gen- 
der for a Marxist Dichonary: The Sexual Politics of a Word” (originally published 1987) and 
“Situated Knowledges: The Science Quesnon in Femuniem and the Privilege of Partial Per- 
spective” (originally published 1988); both reprinted in Haraway 1991. Sec also Butler 1989. 

1 This is not to dismiss the valid concern thar certain specific performative accounts grant 
too much power to language. Rather, the point is that this is not an inherent feature of 
performativity bat an ironic malady. 
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of reflection where, much like the infinite play of images between two 
facing mirrors, the epistemological gets bounced back and forth, but noth- 
ing more is seen. Moving away from the representationalist trap of geo- 
metrical optics, I shift the focus to physical optics, to questions of dif- 
fraction rather than reflection. Diffractively reading the insights of feminist 
and queer theory and science studies approaches through one another 
entails thinking the “social” and the “scientific” together in an illuminating 
way. What often appears as separate entities (and separate sets of concerns) 
with sharp edges does not actually entail a relation of absolute exteriority 
at all. Like the diffraction patterns illuminating the indefinite nature of 
boundaries—displaying shadows in “light” regions and bright spots in 
“dark” regions—the relation of the social and the scientific is a relation of 
“exteriority within.” This is not a static relationality but a doing—the en- 
actment of boundaries—that always entails constitutive exclusions and there- 
fore requisite questions of accountability.’ My aim is to contribute to efforts 
to sharpen the theoretical tool of performativity for science studies and 
feminist and queer theory endeavors alike, and to promote their mutual 
consideration. In this article, I offer an elaboration of performativity—a 
materialist, naturalist, and posthumanist elaboration—that allows matter its 
due as an active participant in the world’s becoming, in its ongoing “intra- 
activity.” It is vitally important that we understand how matter matters. 


From representationalism to performativity 


People represent. That is part of what it is to be a person. . . . Not komo 


faber, I say, but bomo depictor. 
—Ian Hacking 1983, 144, 132 


Liberal social theories and theories of scientific knowledge alike owe much 
to the idea that the world is composed of individuals—presumed to exist 


* Haraway proposes the notion of diffraction as a metaphor for rethinking the geometry 
and optics of relationality. “[F]eminist theorist Trinh Minh-ha. . . was looking for a way 
to figure ‘difference’ as a ‘critical difference within,’ and not as special taxonomic marks 
grounding difference as apartheid. . . . Diffraction docs not produce ‘the same’ displaced, 
as reflection and refracnon do Diffraction 1s a mapping of interference, not of replicanon, 
reflection, or reproduction. A diffraction pattern docs not map where differences appear, but 
rather mape where the efftcts of differences appear” (1992, 300). Haraway (1997) promotes 
the notion of diffraction to a fourth semiotic category. Inspired by her suggestions for usefully 
deploying this och and fascinating physical phenomenon to think about differences that 
matter, I further elaborate the notion of diffraction as a mutated critical tool of analysis 
(though not as a fourth semiouc category) in my forthcoming book (Barad forthcoming). 

* See Rouse 2002 on rethinking naturalism. The neologism setra-actrrity is defined 
below. 
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before the law, or the discovery of the law—awaiting/inviting represen- 
tation. The idea that beings exist as individuals with inherent attributes, 
anterior to their representation, is a metaphysical presupposition that un- 
derlies the belief in political, linguistic, and epistemological forms of rep- 
resentationalism. Or, to put the point the other way around, represen- 
tationalism is the belief in the ontological distinction between 
representations and that which they purport to represent; in particular, 
that which is represented is held to be independent of all practices of 
representing. That is, there are assumed to be two distinct and indepen- 
dent kinds of entities—representations and entities to be represented. ‘The 
system of representation is sometimes explicitly theorized in terms of a 
tripartite arrangement. For example, in addition to knowledge (i.e., rep- 
resentations), on the one hand, and the known (i.e., that which is pur- 
portedly represented), on the other, the existence of a knower (i.c., some- 
one who does the representing) is sometimes made explicit. When this 
happens it becomes clear that representations serve a mediating function 
between independently existing entities. This taken-for-granted ontolog- 
ical gap generates questions of the accuracy of representations. For ex- 
ample, does scientific knowledge accurately represent an independently 
existing reality? Does language accurately represent its referent? Does a 
given political representative, legal counsel, or piece of legislation accu- 
rately represent the interests of the people allegedly represented? 

Representationalism has received significant challenge from feminists, 
poststructuralists, postcolonial critics, and queer theorists. The names of 
Michel Foucault and Judith Butler are frequently associated with such 
questioning. Butler sums up the problematics of political representation- 
alism as follows: 


Foucault points out that juridical systems of power produce the 
subjects they subsequently come to represent. Juridical notions of 
power appear to regulate political life in purely negative terms. 
-. . . But the subjects regulated by such structures are, by virtue 
of being subjected to them, formed, defined, and reproduced in 
accordance with the requirements of those structures. If this anal- 
ysis is right, then the juridical formation of language and politics 
that represents women as “the subject” of feminism is itself a dis- 
cursive formation and effect of a given version of representationalist 
politics. And the feminist subject turns out to be discursively con- 
stituted by the very political system that is supposed to facilitate 
its emancipation. (1990, 2) 
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In an attempt to remedy this difficulty, critical social theorists struggle to 
formulate understandings of the possibilities for political intervention that 
go beyond the framework of representationalism. 

The fact that representationalism has come under suspicion in the do- 
main of science studies is less well known but of no less significance. 
Critical examination of representationalism did not emerge until the study 
of science shifted its focus from the nature and production of scientific 
knowledge to the study of the detailed dynamics of the actual practice of 
science. This significant shift is one way to coarsely characterize the dif- 
ference in emphasis between separate multiple disciplinary studies of sci- 
ence (e.g., history of science, philosophy of science, sociology of science) 
and science studies. This is not to say that all science studies approaches 
are critical of representationalism; many such studies accept representa- 
tionalism unquestioningly. For example, there are countless studies on the 
nature of scientific representations (including how scientists produce 
them, interpret them, and otherwise make use of them) that take for 
granted the underlying philosophical viewpoint that gives way to this 
focus—namely, representationalism. On the other hand, there has been a 
concerted effort by some science studies researchers to move beyond 
representationalism. 

Tan Hacking’s Representing and Intervening (1983) brought the ques- 
tion of the limitations of representationalist thinking about the nature of 
science to the forefront. The most sustained and thoroughgoing critique 
of representationalism in philosophy of science and science studies is to 
be found in the work of philosopher of science Joseph Rouse. Rouse has 
taken the lead in interrogating the constraints that representationalist 
thinking places on theorizing the nature of scientific practices.* For ex- 
ample, while the hackneyed debate between scientific realism and social 
constructivism moved frictionlessly from philosophy of science to science 
studies, Rouse (1996) has pointed out that these adversarial positions have 
more in common than their proponents acknowledge. Indeed, they share 
representationalist assumptions that foster such endless debates: both sci- 
entific realists and social constructivists believe that scientific knowledge 
(in its multiple representational forms such as theoretical concepts, graphs, 


t Rouse begins his interrogation of representationalism in Knewledge and Power (1987). 
He examines how a representationalist understanding of knowledge gets in the way of un- 
derstanding the nature of the relationship between power and knowledge. He continues his 
critique of representationalism and the development of an alternative understanding of the 
nature of scsentific practices in Enyaygsag Science (1996) Rouse proposes that we understand 
aclence practice as ongoing patterns of situated activity, an idea that is then farther elaborated 
in Hew Scientific Practices Matter (2002). 
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particle tracks, photographic images) mediates our access to the material 
world; where they differ is on the question of referent, whether scientific 
knowledge represents things in the world as they really are (i.e., “Nature”) 
or “objects” that are the product of social activities (i.e., “Culture”), but 
both groups subscribe to representationalism. 

Representationalism is so deeply entrenched within Western culture 
that it has taken on a commonsense appeal. It seems inescapable, if not 
downright natural. But representationalism (like “nature itself,” not 
merely our representations of itl) has a history. Hacking traces the phil- 
osophical problem of representations to the Democritean dream of atoms 
and the void. According to Hacking’s anthropological philosophy, rep- 
resentations were unproblematic prior to Democritus: “the word ‘real’ 
first meant just unqualified likeness” (142). With Democritus’s atomic 
theory emerges the possibility of a gap between representations and rep- 
resented—“appearance” makes its first appearance. Is the table a solid 
mass made of wood or an aggregate of discrete entities moving in the 
void? Atomism poses the question of which representation is real. The 
problem of realism in philosophy is a product of the atomistic worldview. 

Rouse identifies representationalism as a Cartesian by-product—a par- 
ticularly inconspicuous consequence of the Cartesian division between 
“internal” and “external” that breaks along the line of the knowing sub- 
ject. Rouse brings to light the asymmetrical faith in word over world that 
underlines the nature of Cartesian doubt: 


I want to encourage doubt about [the] presumption that represen- 
tations (that is, their meaning or content) are more accessible to us 
than the things they supposedly represent. If there is no magic lan- 
guage through which we can unerringly reach out directly to its 
referents, why should we think there is nevertheless a language that 
magically enables us to reach out directly to its sense or represen- 
tational content? The presumption that we can know what we mean, 
or what our verbal performances say, more readily than we can know 
the objects those sayings are about is a Cartesian legacy, a linguistic 
variation on Descartes’ insistence that we have a direct and privileged 
access to the contents of our thoughts that we lack towards the 
“external” world. (1996, 209) 


In other words, the asymmetrical faith in our access to representations 
over things is a contingent fact of history and not a logical necessity; that 
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is, it is simply a Cartesian habit of mind. It takes a healthy skepticism 
toward Cartesian doubt to be able to begin to see an alternative.* 
Indeed, it is possible to develop coherent philosophical positions that 
deny that there are representations on the one hand and ontologically 
separate entities awaiting representation on the other. A performative un- 
derstanding, which shifts the focus from linguistic representations to dis- 
cursive practices, is one such alternative. In particular, the search for al- 
ternatives to social constructivism has prompted performative approaches 
in feminist and queer studies, as well as in science studies. Judith Butler’s 
name is most often associated with the term performatérity in feminist 
and queer theory circles. And while Andrew Pickering has been one of 
the very few science studies scholars to take ownership of this term, there 
is surely a sense in which science studies theorists such as Donna Haraway, 
Bruno Latour, and Joseph Rouse also propound performative understand- 
ings of the nature of scientific practices.” Indeed, performatirity has be- 
come a ubiquitous term in literary studies, theater studies, and the nascent 
interdisciplinary area of performance studies, prompting the question as 


* The allure of representationalism may make ir difficult to imagine alternatives. I discuss 
performative alternatives below, but these are not the only ones. A concrete historical example 
may be helpful at this juncture. Foucault points out that in shteenth-century Europe, lan- 
guage was not thought of as a medium; rather, it was simply “one of the figurations of the 
world” (1970, 56), an idea thar reverberates in a mutated foem in the posthumanist per- 
formative account that I offer. 

7 Andrew Pickering (1995) explicitly eschews the representationalist idiom in favor of a 


manian. Pickering’s appropriation of the term does not include any acknowledgement of its 
politically important—arguably mherently queer—genealogy (see Sedgwick 1993) or why it 
has been and continues to be important to contemporary critical theorists, especially feminist 
and queer studies scholars /activists. Indeed, he evacnates its important political historicity 
along with many of its crucial insights. In particular, Pickering ignores important discursive 
dimensions, including questions of meaning, intelligibility, significance, identity formation, 
and power, which are central to poststructuralist invocations of “performativity.” And he 
takes for granted the humanist notion of agency as a preperty of individual entities (such as 
humans, but also weather systems, scallops, and stereos), which poststructuralists proble- 
matize. On the other band, poststructuralist approaches fail to take account of “nonhuman 
agency,” which is a central focus of Pickering’s account. See Barad (forthcoming) for a more 
detailed discussion. 


to whether all performances are performative.* In this article, I propose 
a specifically posthumanist notion of performativity—one that incorpo- 
rates important material and discursive, social and scientific, human and 
nonhuman, and natural and cultural factors. A posthumanist account calls 
into question the givenness of the differential categories of “human” and 
“nonhuman,” examining the practices through which these differential 
boundaries are stabilized and destabilized.” Donna Haraway’s scholarly 
opus—from primates to cyborgs to companion species—epitomizes this 
point. 

If performativity is linked not only to the formation of the subject but 
also to the production of the matter of bodies, as Butler’s account of 
“materialization” and Haraway’s notion of “materialized refiguration” 
suggest, then it is all the more important that we understand the nature 
of this production.’® Foucault’s analytic of power links discursive practices 
to the materiality of the body. However, his account is constrained by 
several important factors that severely limit the potential of his analysis 
and Butler’s performative elaboration, thereby forestalling an understand- 
ing of precisely ow discursive practices produce material bodies. 


* The notion of performativity has a distinguished career in philosophy that most of 
these multiple and various engagements acknowledge. Performativity’s lincage 1s generally 
traced to the British philosopher J. L. Austin’s interest in speech acts, particularly the rela- 
nonship between saying and doing. Jacques Dernda is usually ated next as offering important 


notion of identity performatrvely. Butler introduces her notion of gender performativity in 
Gender Treuble, where she proposes that we understand gender not as a thing or a set of 
free-floating attributes, not as an essence—but rather as a “doing”: “gender is itself a kind 
of becoming or activity. . . gender ought not to be conceived as a noun or a substantial 
thing or a static cultural marker, but rather as an incessant and repeated action of some sort” 
(1990, 112). In Bedis That Matter (1993) Butler argues for a linkage between gender 
performativity and the materialization of sexed bodies. Eve Kosofsky Sedgwick (1993) argues 
that performativiry’s genealogy is inherently queer. 

° This notion of posthumaniam differs from Pickering’s idiosyncratic assignment of a 
“ pesthumanist space [as] a space in which the human actors are still there but now inextricably 
entangled with the nonhuman, no longer at the center of the action calling the shots” (26). 
However, the decentering of the human us but one element of posthumanism. (Note that 
Pickenng’s notion of “entanglement” is explicitly epistemological, not ontological. Whar us 
at iuc for him in dnbbing his account “posthumanist” us the fact that it is attentive to the 
mutual accommodation, or responsiveness, of human and noohuman agents ) 

Tt could be argued that “materialized refiguration” is an emtsrprisd up (Haraway’s 
term) version of “materializanon,” while the notion of “materialization” hints at a richer 
account of the former. Indeed, it is possible to read my posthumanist performative account 
along these lines, es a diffractive elaboration of Butler’s and Haraway’s crucial insights. 
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If Foucault, in queering Marx, positions the body as the locus of pro- 
ductive forces, the site where the large-scale organization of power links 
up with local practices, then it would seem that any robust theory of the 
materialization of bodies would necessarily take account of bow the body’s 
materiality—for example, its anatomy and physiology—and other material 
forces actively matter to the processes of materialization. Indeed, as Foucault 


makes crystal clear in the last chapter of The History of Sexuality (vol. 1), 
he is not out to deny the relevance of the physical body but, on the 


contrary, to 


show how the deployments of power are directly connected to the 
body—to bodies, functions, physiological processes, sensations, and 
pleasures; far from the body having to be effaced, what is needed 
is to make it visible through an analysis in which the biological and 
the historical are not consecutive to one another. . . but are bound 
together in an increasingly complex fashion in accordance with the 
development of the modern technologies of power that take life as 
their objective. Hence, I do not envision a “history of mentalities” 
that would take account of bodies only through the manner in which 
they have been perceived and given meaning and value; but a “his- 
tory of bodies” and the manner in which what is most material and 
most vital in them has been invested. (1980a, 151-52) 


On the other hand, Foucault does not tell us in what way the biological 
and the historical are “bound together” such that one is not consecutive 
to the other. What is it about the materiality of bodies that makes it 
susceptible to the enactment of biological and historical forces simulta- 
neously? To what degree does the matter of bodies have its own historicity? 
Are social forces the only ones susceptible to change? Are not biological 
forces in some sense always already historical ones? Could it be that there 
is some important sense in which historical forces are always already bi- 
ological? What would it mean to even ask such a question given the strong 
social constructivist undercurrent in certain interdisciplinary circles in the 
early twenty-first century? For all Foucault’s emphasis on the political 
anatomy of disciplinary power, he too fails to offer an account of the 
body’s historicity in which its very materiality plays an active role in the 
workings of power. This implicit reinscription of matter’s passivity is a 
mark of extant elements of representationalism that haunt his largely post- 
representationalist account." This deficiency is importantly related to his 
failure to theorize the relationship between “discursive” and “nondiscur- 


1 See also Butler 1989. 
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sive” practices. As materialist feminist theorist Rosemary Hennessey insists 
in offering her critique of Foucault, “a rigorous materialist theory of the 
body cannot stop with the assertion that the body is always discursively 
constructed. It also needs to explain how the discursive construction of 
the body is related to nondiscursive practices in ways that vary widely 
from one social formation to another” (1993, 46). 

Crucial to understanding the workings of power is an understanding 
of the nature of power in the fullness of its materiality. To restrict power’s 
productivity to the limited domain of the “social,” for example, or to 
figure matter as merely an end product rather than an active factor in 
further materializations, is to cheat matter out of the fullness of its capacity. 
How might we understand not only how human bodily contours are 
constituted through psychic processes but how even the very atoms that 
make up the biological body come to matter and, more generally, how 
matter makes itself felt? It is difficult to imagine how psychic and socio- 
historical forces alone could account for the production of matter. Surely 
it is the case—even when the focus is restricted to the materiality of 
“human” bodies—that there are “natural,” not merely “social,” forces 
that matter. Indeed, there is a host of miaterial-discursive forcea— 
including ones that get labeled “social,” “cultural,” “psychic,” “eco- 
nomic,” “natural,” “physical,” “biological,” “geopolitical,” and “geolog- 
ical”—that may be important to particular (entangled) processes of ma- 
terialization. If we follow disciplinary habits of tracing disciplinary-defined 
causes through to the corresponding disciplinary-defined effects, we will 
miss all the crucial intra-actions among these forces that fly in the face of 
any specific set of disciplinary concerns.” 

What is needed is a robust account of the materialization of aif bod- 
ies—“human” and “nonhuman”—and the material-discursive practices by 
which their differential constitutions are marked. This will require an 
understanding of the nature of the relationship between discursive prac- 
tices and material phenomena, an accounting of “nonhuman” as well as 
“human” forms of agency, and an understanding of the precise causal 
nature of productive practices that takes account of the fullness of matter’s 
implication in its ongoing historicity. My contribution toward the devel- 
opment of such an understanding is based on a philosophical account that 
I have been calling “agential realism.” Agential realism is an account of 
technoscientific and other practices that takes feminist, antiracist, post- 
structuralist, queer, Marxist, science studies, and scientific insights seri- 


2 The conjunctive term saterial-descerseys and other agential realist terms like istre- 
action are defined below. 


SIGNS Spring2003 i 811 


ously, building specifically on important insights from Niels Bohr, Judith 
Butler, Michel Foucault, Donna Haraway, Vicki Kirby, Joseph Rouse, and 
others.” It is clearly not possible to fully explicate these ideas here. My 
more limited goal in this article is to use the notion of performativity as 
a diffraction grating for reading important insights from feminist and 
queer studies and science studies through one another while simulta- 
neously proposing a materialist and posthumanist reworking of the notion 
of performativity. This entails a reworking of the familiar notions of dis- 
cursive practices, materialization, agency, and causality, among others. 

I begin by issuing a direct challenge to the metaphysical underpinnings 
of representationalism, proposing an agential realist ontology as an alter- 
native. In the following section I offer a posthumanist performative re- 
formulation of the notion of discursive practices and materiality and the- 
orize a specific causal relationship between them. In the final section I 
discuss the agential realist conceptions of causality and agency that are 
vital to understanding the productive nature of material-discursive prac- 
tices, including technoscientific ones. 


Toward a performative metaphysics 


As long as we stick to things and words we can believe that we are speak- 
ing of what we see, that we see what we are speaking of, and that the 
two are linked. 

—Giles Deleuze 1988, 65 


“Words and things” is the entirely serious title of a problem. 
— Michel Foucault 1972, 49 


Representationalism separates the world into the ontologically disjoint 
domains of words and things, leaving itself with the dilemma of their 
linkage such that knowledge is possible. If words are untethered from the 
material world, how do representations gain a foothold? If we no longer 
believe that the world is teeming with inherent resemblances whose sig- 
natures are inscribed on the face of the world, things already emblazoned 
with signs, words lying in wait like so many pebbles of sand on a beach 
there to be discovered, but rather that the knowing subject is enmeshed 
‘in a thick web of representations such that the mind cannot sec its way 


4 This cssay outlines issucs I developed in cartier pubhcations including Berad 1996, 
1998a, 1998b, 2001b, and in my forthcoming book (Barad forthcoming). 
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to objects that are now forever out of reach and all that is visible is the 
sticky problem of humanity’s own captivity within language, then it begins 
to become apparent that representationalism is a prisoner of the problem- 
atic metaphysics it postulates. Like the frustrated would-be runner in 
Zeno’s paradox, representationalism never seems to be able to get any 
closer to solving the problem it poses because it is caught in the impos- 
sibility of stepping outward from its metaphysical starting place. Perhaps 
it would be better to begin with a different starting point, a different 
metaphysics.’* 

Thingification—the turning of relations into “things,” “entities,” “re- 
lata”—infects much of the way we understand the world and our rela- 
tionship to it.! Why do we think that the existence of relations requires 
relata? Does the persistent distrust of nature, materiality, and the body 
that pervades much of contemporary theorizing and a sizable amount of 
the history of Western thought feed off of this cultural proclivity? In this 
section, I present a relational ontology that rejects the metaphysics of 
relata, of “words” and “things.” On an agential realist account, it is once 
again possible to acknowledge nature, the body, and materiality in the 
fullness of their becoming without resorting to the optics of transparency 
or opacity, the geometries of absolute exteriority or interiority, and the 
theoretization of the human as either pure cause or pure effect while at 
the same time remaining resolutely accountable for the role “we” play in 
the intertwined practices of knowing and becoming. 

The postulation of individually determinate entities with inherent prop- 
erties is the hallmark of atomistic metaphysics. Atomism hails from De- 
mocritus.* According to Democritus the properties of all things derive 


M Tr is no secret that sestepiynics has been a term of opprobrium through most of the 
twentieth century This positivist legacy lives on even in the heart of its detractors. Post- 
structurelists are amply the newest signatorics of its death warrant. Yet, however strong one’s 
dislike of metaphyucs, it will not abede by any death sentence, and so it is ignored at one’s 
peril. Indeed, new “experimental metaphysics” research uw taking place in physics lsborarocies 
in the Unined States and abroad, calling into question the commen belief that there is an 
inherent boundary between the “physical” and the “metaphysical” (sec Barad forthcoming). 
This fact should not be too surprising to those of us who remember that the term sechepleysics 
does not have some highbrow origins in the history of philosophy but, rather, originally 
referred to the wnotings of Aristotle that came after his writings on physics, in the arrangement 
made by Andronicus of Rhodes about three centuries after Aristotle’s death. 

1$ Relate arc would-be antecedent components of relations. According to metaphysical 

16 Atomuam is said to have originated with Leucippus and was further elaborated by 
Democritus, devotee of democracy, who also explored its anthropological and ethical im- 
plications. Democrims’s atomic theory is often identified as the most mature pre-Socratic 
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from the properties of the smallest unit—atoms (the “uncuttable” or 
“inseparable”). Liberal social theories and scientific theories alike owe 
much to the idea that the world is composed of individuals with separately 
attributable properties. An entangled web of scientific, social, ethical, and 
political practices, and our understanding of them, binges on the various/ 
differential instantiations of this presupposition. Much hangs in the bal- 
ance in contesting its seeming inevitability. 

Physicist Niels Bohr won the Nobel Prize for his quantum model of 
the atom, which marks the beginning of his seminal contributions to the 
development of the quantum theory.” Bohr’s philosophy-physics (the two 
were inseparable for him) poses a radical challenge not only to Newtonian 
physics but also to Cartesian epistemology and its representationalist tri- 
adic structure of words, knowers, and things. Crucially, in a stunning 
reversal of his intellectual forefather’s schema, Bohr rejects the atomistic 
metaphysics that takes “things” as ontologically basic entities. For Bohr, 
things do not have inherently determinate boundaries or properties, and 
words do not have inherently determinate meanings. Bohr also calls into 
question the related Cartesian belief in the inherent distinction between 
subject and object, and knower and known. 

It might be said that the epistemological framework that Bohr develops 
rejects both the transparency of language and the transparency of mea- 
surement; however, even more fundamentally, it rejects the presupposition 
that language and measurement perform mediating functions. Language 
does not represent states of affairs, and measurements do not represent 
measurement-independent states of being. Bohr develops his epistemo- 
logical framework without giving in to the despair of nihilism or the sticky 
web of relativism. With brilliance and finesse, Bohr finds a way to hold 
on to the possibility of objective knowledge while the grand structures of 
Newtonian physics and representationalism begin to crumble. 

Bohr’s break with Newton, Descartes, and Democritus is not based in 
“mere idle philosophical reflection” but on new empirical findings in the 
domain of atomic physics that came to light during the first quarter of 
the twentieth century. Bohr’s struggle to provide a theoretical under- 


Philosophy, directly infhsencing Ptato and Epicurus, who transmitted it into the early modern 
period. Atomic theory is also said to form the cornerstone of modem science. 

V Niels Bohr (1885-1962), a contemporary of Einstein, was one of the founders of 
quantum physics and also the most widely accepted interpretation of the quantum theory, 
which goes by the name of the Copenhagen interpretation (after the home of Bohr’s inter- 
nationally acclaimed phymcs institute that bears his name). On my reading of Bohr’s phi- 
losophy-physics, Bohr can be understood as proposing a protoperformative account of sd- 
entific practices. 
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standing of these findings resulted in his radical proposal that an entirely 
new epistemological framework is required. Unfortunately, Bohr does not 
explore crucial ontological dimensions of his insights but rather focuses 
on their epistemological import. I have mined his writings for his implicit 
ontological views and have elaborated on them in the development of an 
agential realist ontology. In this section, I present a quick overview of 
important aspects of Bohr’s account and move on to an explication of an 
agential realist ontology. This relational ontology is the basis for my post- 
humanist performative account of the production of material bodies. This 
account refuses the representationalist fixation on “words” and “things” 
and the problematic of their relationality, advocating instead « causal 
relationship between specific exclusionary practices embodied as specific ma- 
terial configurations of the world (i.c., discursive practices /(con figurations 
rather than “words”) and specific material phenomena (i.c., relations rather 
than “things”). This causal relationship between the apparatuses of bodily 
production and the phenomena produced is one of “agential intra-action.” 
The details follow. 

According to Bohr, theoretical concepts (c.g., “position” and “momen- 
tum”) are not ideational in character but rather ars specific physical ar- 
rangements. For example, the notion of “position” cannot be presumed 
to be a well-defined abstract concept, nor can it be presumed to be an 
inherent attribute of independently existing objects. Rather, “position” 
only has meaning when a rigid apparatus with fixed parts is used (¢.g., a 
ruler is nailed to a fixed table in the laboratory, thereby establishing a 
fixed frame of reference for specifying “position”). And furthermore, any 
measurement of “position” using this apparatus cannot be attributed to 
some abstract independently existing “object” but rather is a property of 
the phenomenon—the inseparability of “observed object” and “agencies 
of observation.” Similarly, “momentum” is only meaningful as a material 
arrangement involving movable parts. Hence, the simultaneous indeter- 
minacy of “position” and “momentum” (what is commonly referred to 
as the Heisenberg uncertainty principle) is a straightforward matter of the 
material exclusion of “position” and “momentum” arrangements (one 
requiring fixed parts and the complementary arrangement requiring mov- 
able parts).! 


4 Bohr argues on the basis of this mngle crucial insight, together with the empirical 
finding of an inberent discontinuity in measurement “iotra-actions,” that one must reject 
the presumed inherent separability of observer and observed, knower and known. Sec Barad 
1996, forthcoming. 

129 The so-called uncertainty principle in quantum physic is not a matter of “uncertainty” 
at all but rather of indeterminacy. See Barad 1995, 1996, forthcoming. 
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Therefore, according to Bohr, the primary epistemological unit is not 
independent objects with inherent boundaries and properties but rather 
phenomena. On my agential realist elaboration, phenomena do not 
merely mark the epistemological inseparability of “observer” and “ob- 
served”; rather, phenomena are the ontological inseparability of agentially 
intra-acting “components.” That is, phenomena are ontologically primitive 
relations—relations without preexisting relata.” The notion of istra- 
action (in contrast to the usual “interaction,” which presumes the prior 
existence of independent entities /relata) represents a profound conceptual 
shift. It is through specific agential intra-actions that the boundaries and 
properties of the “components” of phenomena become determinate and 
that particular embodied concepts become meaningful. A specific intra- 
action (involving a specific material configuration of the “apparatus of 
observation”) enacts an agential cxt (in contrast to the Cartesian cut—an 
inherent distinction—between subject and object) effecting a separation 
between “subject” and “object.” That is, the agential cut enacts a local 
resolution wt#in the phenomenon of the inherent ontological indeter- 
minacy. In other words, relata do not preexist relations; rather, relata- 
within-phenomena emerge through specific intra-actions. Crucially then, 


intra-actions enact agential ssparability—the local condition of extertority- 
within phenomena. The notion of agential separability is of fundamental 
importance, for in the absence of a classical ontological condition of ex- 
teriority between observer and observed it provides the condition for the 
possibility of objectivity. Moreover, the agential cut enacts a local causal 
structure among “components” of a phenomenon in the marking of the 
“measuring agencies” (“effect”) by the “measured object” (“cause”). 
Hence, the notion of intra-actions constitutes a reworking of the traditional 
notion of causality.” 


* That is, relations are not secondarily derived from independently existing “relata,” but 
rather the mutual ontological dependence of “relata"——the relanon—s the ontological prim- 
itive. As discussed below, relam only cust wstite phenomena as a result of specific intra- 
actions (i.c., there arc no independent relata, only relata-within-relations). 

2 A concrete example may be helpful. When light passes through a two-elit diffraction 
grating and forms a diffraction pattern it is said to exhibit wavelike behavior. But there is 
also evidence thar light exhibits particlelike characteristics, celled photons. If one wanted to 
test this hypothesis, the diffraction apparatus could be modified in such a way as to allow a 
determination of which slit a grven photon passes through (since particles only go through 
angle slrt at atime) The result of running this experiment is that the diffraction pattern 
is destroyed! Classically, these two results together seem contradictory—frustrating efforts 
to specify the true ontological nature of light. Bohr resolves this wave-particle duality paradox 
as follows: the objective referent 1s not same abstract, independently existing entity bur rather 
the phenomenon of light intra-acting with the apparatus. The first apparatus gives determinate 
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In my further elaboration of this agential realist ontology, I argue that 
phenomena are not the mere result of laboratory exercises engineered by 
human subjects. Nor can the apparatuses that produce phenomena be 
understood as observational devices or mere laboratory instruments. Al- 
though space constraints do not allow an in-depth discussion of the agen- 
tial realist understanding of the nature of apparatuses, since apparatuses 
play such a crucial, indeed constitutive, role in the production of phe- 
nomena, I present an overview of the agential realist theoretization of 
apparatuses before moving on to the question of the nature of phenomena. 
The proposed elaboration enables an exploration of the implications of 
the agential realist ontology beyond those specific to understanding the 
nature of scientific practices. In fact, agential realism offers an understand- 
ing of the nature of material-discursive practices, such as those very prac- 
tices through which different distinctions get drawn, including those be- 
tween the “social” and the “scientific.”” 

Apparatuses are not inscription devices, scientific instruments set in 
place before the action happens, or machines that mediate the dialectic 
of resistance and accommodation. They are neither neutral probes of 
the natural world nor structures that deterministically impose some par- 
ticular outcome. In my further elaboration of Bohr’s insights, appara- 
tuses are not mere static arrangements ss the world, but rather appa- 
ratuses are dynamic (re)configurings of the world, specific agential 
practices/intra-actions/performances through which specific exclusionary 
boundaries are enacted. Apparatuses have no inherent “outside” bound- 
ary. This indeterminacy of the “outside” boundary represents the im- 
possibility of closure—the ongoing intra-activity in the iterative recon- 
figuring of the apparatus of bodily production. Apparatuses are 
open-ended practices. 

Importantly, apparatuses are themselves phenomena. For example, as 
scientists are well aware, apparatuses are not preformed interchangeable 
objects that sit atop a shelf waiting to serve a particular purpose. Appa- 
meaning to the notion of “wave,” while the second provides determinate meaning to the 
notion of “particle.” The notions of “wave” and “particle” do not refer to inherent char- 
actenstics of an object that precedes its intra-action. Thers are na such indspendenth existing 
is, draw different distinctions delineating the “measured object” from the “measuring in- 
strument.” In other words, they differ in their local material resolutions of the inherent 
ontological indeterminacy. There 1s no conflict because the two different results mark different 
intra-actions See Barad 1996, forthcoming for more details. 

n This elaboration 1s not based on an analogical extrapolation. Rather, I argue that such 
anthropocentric restrictions to laboratory investigations are not justified and indeed defy the 
logic of Bobr’s own inmghts. See Barad forthcoming. 
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ratuses are constituted through particular practices that are perpetually 
open to rearrangements, rearticulations, and other reworkings. This is 
part of the creativity and difficulty of doing science: getting the instru- 
mentation to work in a particular way for a particular purpose (which is 
always open to the possibility of being changed during the experiment as 
different insights are gained). Furthermore, any particular apparatus is 
always in the process of intra-acting with other apparatuses, and the en- 
folding of locally stabilized phenomena (which may be traded across lab- 
oratories, cultures, or geopolitical spaces only to find themselves differently 
materializing) into subsequent iterations of particular practices constitutes 
important shifts in the particular apparatus in question and therefore in 
the nature of the intra-actions that result in the production of new phe- 
nomena, and so on. Boundaries do not sit still. 

With this background we can now return to the question of the nature 
of phenomena. Phenomena are produced through agential intra-actions 
of multiple apparatuses of bodily production. Agential intra-actions are 
specific causal material enactments that may,or may not involve “hu- 
mans.” Indeed, it is through such practices that the differential bound- 
aries between “humans” and “nonhumans,” “culture” and “nature,” the 
“social” and the “scientific” are constituted. Phenomena are constitutive 
of reality. Reality is not composed of things-in-themselves or things- 
behind-phenomena but “things”-in-phenomena.* The world is intra- 
activity in its differential mattering. It is through specific intra-actions 
that a differential sense of being is enacted in the ongoing ebb and flow 
of agency. That is, it is through specific intra-actions that phenomena 
come to matter—in both senses of the word. The world is a dynamic 
process of intra-activity in the ongoing reconfiguring of locally deter- 
minate causal structures with determinate boundaries, properties, mean- 
ings, and patterns of marks on bodies. This ongoing flow of agency 
through which “part” of the world makes itself differentially intelligible 
to another “part” of the world and through which local causal structures, 
boundaries, and properties are stabilized and destabilized does not take 
place in space and time but in the making of spacetime itself. The world 
is an ongoing open process of mattering through which “mattering” 
itself acquires meaning and form in the realization of different agential 
possibilities. Temporality and spatiality emerge in this processual his- 


™ Because phenomena constitute the ontological pmmiitives, it makes no sense to talk 
about independently existing things as somehow behind or as the causes of phenomena. In 
esscnce, there are no noumena, only phenomena. Agential realist phenomena are neither 
Kant’s phenomena nor the phenomenologut’s phenomena. 
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toricity. Relations of exteriority, connectivity, and exclusion are recon- 
figured. The changing topologies of the world entail an ongoing re- 
working of the very nature of dynamics. 

In summary, the universe is agential intra-activity in its becoming. The 
primary ontological units are not “things” but phenomena—dynamic to- 
pological reconfigurings/entanglements/relationalities/(re)articulations. 
And the primary semantic units are not “words” but material-discursive 
practices through which boundaries are constituted. This dynamism ss 
agency. Agency is not an attribute but the ongoing reconfigurings of the 
world. On the basis of this performative metaphysics, in the next section 
I propose a posthumanist refiguration of the nature of materiality and 
discursivity and the relationship between them, and a posthumanist ac- 
count of performativity. 


A posthumanist account of materlal-discursive practices 

Discursive practices are often confused with linguistic expression, and 
meaning is often thought to be a property of words. Hence, discursive 
practices and meanings are said to be peculiarly buman phenomena. But 
if this were truc, how would it be possible to take account of the boundary- 
making practices by which the differential constitution of “humans” and 
“nonhumans” are enacted? It would be one thing if the notion of con- 
stitution were to be understood in purely epistemic terms, but it is entirely 
unsatisfactory when questions of ontology are on the table. If “humans” 
refers to phenomena, not independent entities with inherent properties 
but rather beings in their differential becoming, particular material 
(re)configurings of the world with shifting boundaries and properties that 
stabilize and destabilize along with specific material changes in what it 
means to be human, then the notion of discursivity cannot be founded 
on an inherent distinction between humans and nonhumans. In this sec- 
tion, I propose a posthumanist account of discursive practices. I also out- 
line a concordant reworking of the notion of materiality and hint at an 
agential realist approach to understanding the relationship between dis- 
cursive practices and material phenomena. 

Meaning is not a property of individual words or groups of words. 
Meaning is neither intralinguistically conferred nor extralinguistically re- 
ferenced. Semantic contentfulness is not achieved through the thoughts 
or performances of individual agents but rather through particular dis- 
cursive practices. With the inspiration of Bohr’s insights, it would also be 
tempting to add the following agential realist points: meaning is not ide- 
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ational but rather specific material (re)configurings of the world, and se- 
mantic indeterminacy, like ontological indeterminacy, is only locally re- 
solvable through specific intra-actions. But before proceeding, it is 
probably worth taking a moment to dispel some misconceptions about 

the nature of discursive practices. i 

Discourse is not a synonym for language.™ Discourse does not refer 
to linguistic or signifying systems, grammars, speech acts, or conversations. 
To think of discourse as mere spoken or written words forming descriptive 
statements is to enact the mistake of representationalist thinking. Dis- 
course is not what is said; it is that which constrains and enables what 
can be said. Discursive practices define what counts as meaningful state- 
ments. Statements are not the mere utterances of the originating con- 
sciousness of a unified subject; rather, statements and subjects emerge 
from a field of possibilities. This field of possibilities is not static or singular 
but rather is a dynamic and contingent multiplicity. 

According to Foucault, discursive practices are the local sociohistorical 
material conditions that enable and constrain disciplinary knowledge prac- 
tices such as speaking, writing, thinking, calculating, measuring, filtering, 
and concentrating. Discursive practices produce, rather than merely de- 
scribe, the “subjects” and “objects” of knowledge practices. On Foucault’s 
account these “conditions” are immanent and historical rather than tran- 
scendental or phenomenological. That is, they are not conditions in the 
sense of transcendental, ahistorical, cross-cultural, abstract laws defining 
the possibilities of experience (Kant), but rather they are actual historically 
situated social conditions. 

Foucault’s account of discursive practices has some provocative reso- 
nances (and some fruitful dissonances) with Bohr’s account of apparatuses 
and the role they play in the material production of bodies and meanings. 
Por Bohr, apparatuses are particular physical arrangements that give mean- 
ing to certain concepts to the exclusion of others; they are the local physical 
conditions that enable and constrain knowledge practices such as con- 
ceptualizing and measuring; they are productive of (and part of) the phe- 
nomena produced; they enact a local cut that produces “objects” of par- 
ticular knowledge practices within the particular phenomena produced. 
On the basis of his profound insight that “concepts” (which are actual 
physical arrangements) and “things” do not have determinate boundaries, 


M I am concerned here with the Foucanldian notion of discourse (discursive practices), 


$20 i Barad 


properties, or meanings apart from their mutual intra-actions, Bohr offers 
a new epistemological framework that calls into question the dualisms of 
object/subject, knower/known, nature/culture, and word/world. 

Bohr’s insight that concepts are not ideational but ratber are actual 
physical arrangements is clearly an insistence on the materiality of meaning 
making that goes beyond what is usually meant by the frequently heard 
contemporary refrain that writing and talking are material practices. Nor 
is Bohr merely claiming that discourse is “supported” or “sustained” by 
material practices, as Foucault seems to suggest (though the nature of 
this “support” is not specified), or that nondiscursive (background) prac- 
tices determine discursive practices, as some existential-pragmatic philos- 
ophbers purport.” Rather, Bohr’s point entails a much more intimate re- 
lationship between concepts and materiality. In order to better understand 
the nature of this relationship, it is important to shift the focus from 
linguistic concepts to discursive practices. 

On an agential realist elaboration of Bohr’s theoretical framework, ap- 
Pparatuses are not static arrangements in the world that embody particular 
concepts to the exclusion of others; rather, apparatuses are specific material 
practices through which local semantic and ontological determinacy are 
intra-actively enacted. That is, apparatuses are the exclusionary practices 
of mattering through which intelligibility and materiality are constituted. 
Apparatuses are material (re}configurings/discurstve practices that pro- 
duce material phenomena in their discursively differentiated becoming. A 
phenomenon is a dynamic relationality that is locally determinate in its 
matter and meaning as mutually determined (within a particular phenom- 
enon) through specific causal intra-actions. Outside of particular agential 
intra-actions, “words” and “things” are indeterminate. Hence, the notions 
of materiality and discursivity must be reworked in a way that acknowl- 
edges their mutual entailment. In particular, on an agential realist account, 
both materiality and discursive practices are rethought in terms of intra- 
activity. 

On an agential realist account, discursive practices are specific material 


2 Foucault makes a distinction between “discursive” and “nondiscursive” practices, 
where the latter category is reduced to social institutional practices: “The term ‘institution’ 
is generally applied to every kind of more-or-less constrained behaviour, everything thar 
functons in a society as a system of constraint and that imn’t utterance, in short, sH te fleld 
of the non-discursspe social, 15 an institution” (1980b, 197-98; my italics). This specific soctal 
science demarcation is not perticularly illuminating in the case of agential realism’s posthu- 
manist account, which is not limited to the realm of the social. In fact, it makes no sense 
to speak of the “nondiscurarve” unless one is willing to jettison the notion of causality in rts 
intra-active conception. , 
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(re) configurings of the world through which local determinations of bound- 
aries, properties, and meanings are differentially enacted. That is, discursive 
practices are ongoing agential intra-actions of the world through which local 
dcterminacy is enacted within the phenomena produced. Discursive practices 
are causal intra-actions—they enact local causal structures through which 
one “component” (the “effect”) of the phenomenon is marked by another 
“component” (the “cause”) in their differential articulation. Meaning is 
not a property of individual words or groups of words but an ongoing 
performance of the world in its differential intelligibility. In its causal intra- 
activity, “part” of the world becomes determinately bounded and prop- 
ertied in its emergent intelligibility to another “part” of the world. Dis- 
cursive practices are boundary-making practices that have no finality in 
the ongoing dynamics of agential intra-activity. 

Discursive practices are not speech acts, linguistic representations, or 
even linguistic performances, bearing some unspecified relationship to 
material practices. Discursive practices are not anthropomorphic place- 
holders for the projected agency of individual subjects, culture, or lan- 
guage. Indeed, they are not human-based practices. On the contrary, 
agential realism’s posthumanist account of discursive practices does not 
fix the boundary between “human” and “nonhuman” before the analysis 
ever gets off the ground but rather enables (indeed demands) a genea- 
logical analysis of the discursive emergence of the “human.” “Human 
bodies” and “human subjects” do not preexist as such; nor are they mere 
end products. “Humans” are neither pure cause nor pure effect but part 
of the world in its open-ended becoming. 

Matter, like meaning, is not an individually articulated or static entity. 
Matter is not little bits of nature, or a blank slate, surface, or site passively 
awaiting signification; nor is it an uncontested ground for scientific, fem- 
inist, or Marxist theories. Matter is not a support, location, referent, or 
source of sustainability for discourse. Matter is not immutable or passive. 
It does not require the mark of an external force like culture or history 
to complete it. Matter is always already an ongoing historicity.” 


% Tn her cntique of constructivism within feminist theory Judith Butler puts forward an 
account of materialization that seeks to acknowledge these important points. Reworking the 
notion of matter as a process of materialization bangs to the fore the importance of rec- 
ogmxing matter in its historicity and directly challenges representationalism’s construal of 
matter as a pessive blank site awaiting the active inscription of culture and the representa- 
tionalist positioning of the relationship between materiality and discourse as one of absolute 
exteriorcity. Unfortunarely, however, Butler’s theory ultimately reinscribes matter as a passive 
product of discursive practices rather than as an active agent participating in the very process 
of materialiranon. This deficiency is symptomatic of an incomplete assessment of important 
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On an agential realist account, matter does not refer to a fixed sub- 
stance; rather, matter is substance in its intra-active becoming—not a thing, 
but a doing, a congealing of agency. Matter is a stabilizing and destabilizing 
process of iterative intra-actevity. Phenomena—the smallest material units 
(relational “atoms”)}—come to matter through this process of ongoing 

tra-activity. That is, matter refers to the materialtty/materialization of 
phenomena, not to an inherent fixed property of abstract independently 
existing objects of Newtonian physics (the modernist realization of the 
Democritean dream of atoms and the void). 

Matter is not simply “a kind of citationality” (Butler 1993, 15), the 
surface effect of human bodies, or the end product of linguistic or dis- 
cursive acts. Material constraints and exclusions and the material dimen- 
sions of regulatory practices are important factors in the process of ma- 
terialization, The dynamics of intra-activity entails matter as an active 
“agent” in its ongoing materialization. 

Boundary-making practices, that is, discursive practices, are fully im- 
plicated in the dynamics of intra-activity through which phenomena come 
to matter. In other words, materiality is discursive (i.e., material phenom- 
cna are inseparable from the apparatuses of bodily production: matter 
emerges out of and includes as part of its being the ongoing reconfiguring 
of boundaries), just as discursive practices are always already material (ie., 
they are ongoing material (re }configurings of the world). Discursive prac- 
tices and material phenomena do not stand in a relationship of externality 
to one another, rather, the material and the discursive are mutually im- 
plicated in the dynamics of intra-activity. But nor are they reducible to 
one another. The relationship between the material and the discursive is 
one of mutual entailment. Neither is articulated /articulable in the absence 
of the other; matter and meaning are mutually articulated. Neither dis- 
cursive practices nor material phenomena are ontologically or epistemo- 
logically prior. Neither can be explained in terms of the other. Neither 
has privileged status in determining the other. 

Apparatuses of bodily production and the phenomena they produce 
are material-discursive in nature. Material-discursive practices are specific 
iterative enactmenis—agential intra-actions—through which matter is dif- 


causal factors and an incomplete reworking of “causality” in understanding the nature of 
discursive practices (and material phenomena) in their productivity. Furthermore, Butler’s 
theory of materiality 1 limited to an account of the materialization of human bodies or, 
more accurately, to the construction of the contours of the human body. Agenttal realism’s 
relational ontology enables a further reworking of the notion of materialiarion that ac- 
knowledges the existence of important linkages between discursive practices and material 
phenomena without the anthropocentmic limitations of Butler’s theory. 
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ferentially engaged and articulated (in the emergence of boundaries and 
meanings), reconfiguring the matcrial-discursive field of possibilities in the 
iterative dynamics of intra-activity that is agency. Intra-actions are causally 
constraining nondeterministic enactments through which matter-in-the- 
process-of-becoming is sedimented out and enfolded in further materi- 
alizations.” 

Material conditions matter, not because they “support” particular 
discourses that are the actual generative factors in the formation of bodies 
but rather because matter comes to matter through the iterative intra- 
activity of the world in its becoming. The point is not merely that there 
are important material factors in addition to discursive ones; rather, the 
issue is the conjoined material-discursive nature of constraints, condi- 
tions, and practices. The fact that material and discursive constraints and 
exclusions are intertwined points to the limited validity of analyses that 
attempt to determine individual effects of material or discursive factors.” 
Furthermore, the conceptualization of materiality offered by agential 
realism makes it possible to take account of material constraints and 
conditions once again without reinscribing traditional empiricist as- 
sumptions concerning the transparent or immediate given-ness of the 
world and without falling into the analytical stalemate that simply calls 
for a recognition of our mediated access to the world and then rests its 
case. The ubiquitous pronouncements proclaiming that experience or 
the material world is “mediated” have offered precious little guidance 
about how to proceed. The notion of mediation has for too long stood 
in the way of a more thoroughgoing accounting of the empirical world. 
The reconceptualization of materiality offered here makes it possible to 
take the empirical world seriously once again, but this time with the 
understanding that the objective referent is phenomena, not the seeming 
“immediately given-ness” of the world. 

All bodies, not merely “human” bodies, come to matter through 
the world’s iterative intra-activity—its performativity. This is true not 
only of the surface or contours of the body but also of the body in 
the fullness of its physicality, including the very “atoms” of its being. 
Bodies are not objects with inherent boundaries and properties; they 
are material-discursive phenomena. “Human” bodies are not inher- 
ently different from “nonhuman” ones. What constitutes the “human” 
(and the “nonhuman”) is not a fixed or pregiven notion, but nor is it 
a free-floating ideality. What is at issue is not some ill-defined process 


The nature of causal intra-actions is discussed further in the next sechnon 
= Sec Barad 1998b, 2001a, 2001b, forthcoming for examples. 
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by which human-based linguistic practices (materially supported in 
some unspecified way) manage to produce substantive bodies/bodily 
substances but rather a material dynamics of intra-activity: material 
apparatuses produce material phenomena through specific causal intra- 
actions, where “material” is always already material-discursive—that is 
what it means to matter. Theories that focus exclusively on the ma- 
terialization of “human” bodies miss tbe crucial point that the very 
practices by which the differential boundaries of the “human” and the 
“nonhuman” are drawn are always already implicated in particular ma- 
terializations. The differential constitution of the “human” (“non- 
human”) is always accompanied by particular exclusions and always 
open to contestation. This is a result of the nondeterministic causal 
nature of agential intra-actions, a crucial point that I take up in the 
next section. 


The nature of production and the production of nature: Agency and 
causality 

What is the nature of causality on this account? What possibilities exist 
for agency, for intervening in the world’s becoming? Where do the issues 
of responsibility and accountability enter in? 

Agential intra-actions are causal enactments. Recall that an agential cut 
effects a local separability of different “component parts” of the phenom- 
enon, one of which (“the cause”) expresses itself in effecting and marking 
the other (“the effect”). In a scientific context this process is known as a 
“measurement.” (Indeed, the notion of “measurement” is nothing more 
or less than a causal intra-action.)” Whether it is thought of as a “mea- 
surement,” or as part of the universe making itself intelligible to another 
part in its ongoing differentiating intelligibility and materialization, is a 
matter of preference.” Either way, what is important about causal intra- 
actions is the fact that marks are left on bodies. Objectivity means being 
accountable to marks on bodies. 

This causal structure differs in important respects from the common 
choices of absolute exteriority and absolute interiority and of determinism 


»” I am grateful to Joe Rouse for putting this point so elegantly (privare conversation). 
Rouse (2002) suggests that ssanerement need not be a term about laboratory operations, 
that before answering whether or not something is 2 measurement a prior question must be 
conmdered, namely, What constitutes a measurement of what? 

= Inrelligibility is not a homan-based affair. It is a matter of differential articulations and 
differential responsivences/cogagement. Vicki Kirby (1997) makes a similar point. 
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and free will. In the case of the geometry of absolute exteriority, the claim 
that cultural practices produce material bodies starts with the metaphysical 
presumption of the ontological distinction of the former set from the 
latter. The inscription model of constructivism is of this kind: culture is 
figured as an external force acting on passive nature. There is an ambiguity 
in this model as to whether nature exists in any prediscursive form prior 
to its marking by culture. If there is such an antecedent entity then its 
very existence marks the inherent limit of constructivism. In this case, the 
rhetoric should be softened to more accurately reflect the fact that the 
force of culture “shapes” or “inscribes” nature but does not materially 
produce it. On the other hand, if there is no preexistent nature, then it 
behooves those who advocate such a theory to explain how it is that 
culture can materially produce that from which it is allegedly ontologically 
distinct, namely nature. What is the mechanism of this production? The 
other usual alternative is also not attractive: the geometry of absolute 
interiority amounts to a reduction of the effect to its cause, or in this case 
nature to culture, or matter to language, which amounts to one form or 
another of idealism. 

Agential separability presents an alternative to these unsatisfactory op- 
tions.” It postulates a sense of “exteriority within,” one that rejects the 
previous geometries and opens up a much larger space that is more ap- 
propriately thought of as a changing topology. More specifically, agential 
separability is a matter of exteriority within (material-discursive) phenom- 
ena. Hence, no priority is given to either materiality or discursivity.* There 


* Butler also rejects both of these options, proposing an alternative thar she calls the 
“constitutive outside.” The “constitutive outside” is an cxteriority within language—it is the 
“that which” to which language is impelled to respond in the repeated attempt to capture 
the persistent loss or absence of that which cannot be captured. It is this persistent demand 
for, and inevitable failure of, language to resolve that demand that opens up a space for 
reaignification—a form of agency—within the terms of that reiteration. But the fact that 
language itself ıs an enclosure that contains the constitutive outside amounts to an unfortunare 
reinscnption of matter as subservient to the play of language and displays a commitment to 
an uinaceeptable aiitiropoo-ntism, redictäg the possibilities för agency to raigaiication. 

n Geometry is concerned with shapes and sizes (this is truc even of the non-Eudidean 
varieties, sach as geometnes built on curved surfaces like spheres rather than on flat planes), 
whereas topology investigates questions of connectivity and boundaries. Although spatiality 
is often thought of geometrically, particulerly in terms of the characteristics of enclosures 
(like aize and shape), this ıs only one way of thinking about space. Topological features of 
manifolds can be extremely important. For example, two points that seem far apart geo- 
metrically may, given a particular connectivity of the spatial manifold, actually be proximate 
to one another (as, ¢.g , in the case of cosmological objects called “wormholes”). 

* Tn contrast to Butler’s “constitutive outside,” for example. 
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is no geometrical relation of absolute exteriority between a “causal ap- 
paratus” and a “body effected,” nor an idealistic collapse of the two, but 
rather an ongoing topological dynamics that enfolds the spacetime man- 
ifold upon itself, a result of the fact that the apparatuses of bodily pro- 
duction (which are themselves phenomena) are (also) part of the phe- 
nomena they produce. Matter plays an active, indeed agential, role in its 
iterative materialization, but this is not the only reason that the space of 
agency is much larger than that postulated in many other critical social 
theories. Intra-actions always entail particular exclusions, and exclusions 
foreclose any possibility of determinism, providing the condition of an 
open future.” Therefore, intra-actions are constraining but not deter- 
mining. That is, intra-activity is neither a matter of strict determinism nor 
unconstrained freedom. The future is radically open at every turn. This 
open sense of futurity does not depend on the clash or collision of cultural 
demands; rather, it is inherent in the nature of intra-activity—even when 
apparatuses are primarily reinforcing, agency is not foreclosed. Hence, the 
notion of intra-actions reformulates the traditional notion of causality and 
opens up a space, indeed a relatively large space, for material-discursive 
forms of agency. 

A posthumanist formulation of performativity makes evident the im- 
portance of taking account of “human,” “nonhuman,” and “cyborgian” 
forms of agency (indeed all such material-discursive forms). This is both 
possible and necessary because agency is a matter of changes in the ap- 
paratuses of bodily production, and such changes take place through var- 
ious intra-actions, some of which remake the boundaries that delineate 
the differential constitution of the “human.” Holding the category “hu- 
man” fixed excludes an entire range of possibilities in advance, eliding 
important dimensions of the workings of power. 

On an agential realist account, agency is cut loose from its traditional 
humanist orbit. Agency is not aligned with human intentionality or sub- 
jectivity. Nor does it merely entail resignification or other specific kinds 
of moves within a social geometry of antibumanism. Agency is a matter 
of intra-acting; it is an enactment, not something that someone or some- 


™ For example, the space of agency is much larger than that postulated by Butler’s or 
Louis Althusscr’s theories. There is more to agency than the posnbilitics of linguistic reng- 
noification, and the circumvention of deterministic outcome does not require a clash of ap- 
peratuses /discursive demands (i c., overdetermination). 

* This is true at the atomic level as well. Indeed, as Bohr emphanzes, the mutual ex- 
clusivity of “position” and “momentum” is what makes the notion of causality in quantum 
physics profoundly different from the determinist sense of causality of casicel Newtonian 
physics. 
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thing has. Agency cannot be designated as an attribute of “subjects” or 
“objects” (as they do not preexist as such). Agency is not an attribute 
whatsoever—it is “doing”/“being” in its intra-activity. Agency is the 
enactment of iterative changes to particular practices through the dy- 
namics of intra-activity. Agency is about the possibilities and account- 
ability entailed in reconfiguring material-discursive apparatuses of bodily 
production, including the boundary articulations and exclusions that are 
marked by those practices in the enactment of a causal structure. Par- 
ticular possibilities for acting exist at every moment, and these changing 
possibilities entail a responsibility to intervene in the world’s becoming, 
to contest and rework what matters and what is excluded from mattering. 


Conciusions 

Feminist studies, queer studies, science studies, cultural studies, and 
critical social theory scholars are among those who struggle with the 
difficulty of coming to terms with the weightiness of the world. On the 
one hand, there is an expressed desire to recognize and reclaim matter 
and its kindred reviled Others exiled from the familiar and comforting 
domains of culture, mind, and history, not simply to altruistically ad- 
vocate on behalf of the subaltern but in the hopes of finding a way to 
account for our own finitude. Can we identify the limits and constraints, 
if not the grounds, of discourse-knowledge in its productivity? But de- 
spite its substance, in the end, according to many contemporary attempts 
at its salvation, it is not matter that reels in the unruliness of infinite 
possibilities; rather, it is the very existence of finitude that gets defined 
as matter. Caught once again looking at mirrors, it is either the face of 
transcendence or our own image. It is as if there are no alternative ways 
to conceptualize matter: the only options seem to be the nafveté of 
empiricism or the same old narcissistic bedtime stories. 

I have proposed a posthumanist materialist account of performativity 
that challenges the positioning of materiality as cither a given or a mere 
effect of human agency. On an agential realist account, materiality is an 
active factor in processes of materialization. Nature is neither a passive sur- 
face awaiting the mark of culture nor the end product of cultural perform- 
ances. The belief that nature is mute and immutable and that all prospects 
for significance and change reside in culture is a reinscription of the nature/ 
culture dualism that feminists have actively contested. Nor, similarly, can a 
bhuman/nonhuman distinction be hardwired into any theory that claims to 
take account of matter in the fullness of its historicity. Feminist science 
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of the nature/culture dualism foreclose the understanding of how “nature” 
and “culture” are formed, an understanding that is crucial to both feminist 
and scientific analyses. They have also emphasized that the notion of “for- 
mation” in no way denies the material reality of either “nature” or “culture.” 
Hence, any performative account worth its salt would be ill advised to 
incorporate such anthropocentric values in its foundations. 

A crucial part of the performative account that I have proposed is a 
rethinking of the notions of discursive practices and material phenomena 
and the relationship between them. On an agential realist account, dis- 
cursive practices are not human-based activities but rather specific material 
(re}configurings of the world through which local determinations of 
boundaries, properties, and meanings are differentially enacted. And mat- 
ter is not a fixed essence; rather, matter is substance in its intra-active 
becoming—not a thing but a doing, a congealing of agency. And per- 
formativity is not understood as iterative citationality (Butler) but rather 
iterative intra-activity. 

On an agential realist account of technoscientific practices, the 
“knower” does not stand in a relation of absolute externality to the natural 
world being investigated—there is no such exterior observational point.” 
It is therefore not absolute exteriority that is the condition of possibility 
for objectivity but rather agential separability—exteriority within phenom- 
ena.” “We” are not outside observers of the world. Nor are we simply 
located at particular places ss the world; rather, we are part of the world 
in its ongoing intra-activity. This is a point Niels Bohr tried to get at in 
his insistence that our epistemology must take account of the fact that 
we are a part of that nature we seck to understand. Unfortunately, how- 
ever, he cuts short important posthumanist implications of this insight in 
his ultimately humanist understanding of the “we.” Vicki Kirby eloquently 
articulates this important posthumanist point: “Pm trying to complicate 
the locatability of human identity as a here and now, an enclosed and 
finished product, a causal force upon Nature. Or even . . . as something 
within Nature. I don’t want the human to be in Nature, as if Nature is 
a container. Identity is inherently unstable, differentiated, dispersed, and 
yet strangely coherent. If I say ‘this is Nature itself, an expression that 


™ Others have made this point as well, c g., Haraway 1991; Kirby 1997; Rouse 2002; 
and Bohr. 

? The notion of agenttal separability, which us predicated on the agential realist notion 
of intra-actions, has far-reaching consequences. Indeed, it can be shown to play a crincal 
role in the resolution of the “measurement problem” and other long-standing problems in 
quantum theory. Sec Barad forthcoming. 
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usually denotes a prescriptive essentialism and that’s why we avoid it, I’ve 
actually animated this ‘itself? and even suggested that ‘thinking’ isn’t the 
other of nature. Nature performs itself differently.”™ 

The particular configuration that-an apparatus takes is not an arbitrary 
construction of “our” choosing; nor is it the result of causally deterministic 
power structures. “Humans” do not simply assemble different apparatuses 
for satisfying particular knowledge projects but are themselves specific local 
parts of the world’s ongoing reconfiguring. To the degree that laboratory 
manipulations, observational interventions, concepts, or other human 
practices have a role to play it is as part of the material configuration of 
the world in its intra-active becoming. “Humans” are part of the worid- 
body space in its dynamic structuration. 

There is an important sense in which practices of knowing cannot be 
fully claimed as human practices, not simply because we use nonhuman 
elements in our practices but because knowing is a matter of part of the 
world making itself intelligible to another part. Practices of knowing 
and being are not isolatable, but rather they are mutually implicated. 
We do not obtain knowledge by standing outside of the world; we know 
because “we” are of the world. We are part of the world in its differential 
becoming. The separation of epistemology from ontology is a rever- 
beration of a metaphysics that assumes an inherent difference between 
human and nonhuman, subject and object, mind and body, matter and 
discourse. Onto-epistem-olagy—the study of practices of knowing in be- 
ing—is probably a better way to think about the kind of understandings 
that are needed to come to terms with how specific intra-actions matter. 


Women’s Studies Program, Philosophy Department, and Program in 
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Mount Holyoke College 
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Mannish Women, Passive Men, and Constitutional Types: 


Margaret Mead’s Sex and Temperament In Three 
Primitive Socteties as a Response to Ruth 
Benedict's Patterns of Culture 


he relationship between Ruth Benedict and Margaret Mead might be 
viewed as a conversation, one carried on in poems and letters, through 
phone calls and personal encounters, over many years. They met in 
1922 in a class in anthropology at Barnard College. Mead, then twenty- 
one, was a student in the class, and Benedict, fifteen years older and a 
Ph.D. candidate in anthropology at Columbia, was the teaching assistant. 
Their friendship—as teacher and student, fictive mother and daughter, 
professional colleagues, and lovers—reached its initial intellectual culmi- 
nation in two books, Benedict’s Patterns of Culture (1934) and Mead’s 
Sex and Temperament in Three Primitive Societies ([1935] 1963). 
Published only a year apart, both books reached a large audience among 
academics and the general public. Foundational for anthropology, they 
were also reform texts that addressed a number of current issues. Each 
author focused on three tribal societies: Benedict on the Zunis of New 
Mexico, the Dobus of Melanesia, and the Kwakiutl of Vancouver Island, 
Canada; Mead on the Arapesh, the Mundugumor, and the Tchambuli—all 
in New Guinea. In both books, one society is peaceful (the Zunis for 
Benedict, the Arapesh for Mead), and the other two are more violent (the 
Dobus and the Kwakiutl for Benedict, the Mundugumor and the Tcham- 
buli for Mead). Both authors identified the dominant “pattern” in the 
societies they examined, while they also pointed out social deviants to 


1 ‘This article is based on my reading of the Ruth Benedict papers at Vassar College and 
the Margaret Mead papers at the Library of Congress, in addition to their published work 
and other material, Many personal letters in the Library of Congress, comprising hundreds 
of items, were opened to scholars in 2000 and 2001. No previous scholar has published 
of Benedict and Mead, including Modell 1983; Howard 1984; Caffrey 1989; and Lapsiey 
1999. 
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show that individuals classified as abnormal in one society might be con- 
sidered normal in another. Both made a case for cultural relativism—that 
no society is innately superior to another—and both criticized the society 
of the United States. For her part, Mead took the conclusion about cul- 
tural relativism into the area of gender, challenging the standard belief 
that masculine and feminine are absolute categories defining male and 
female; indeed, she proposed that even homosexuality and heterosexuality 
are cultural constructions.” 

Moreover, both books reflected their authors’ personal situations and 
contain autobiographical elements. In Sex and Temperament, Mead re- 
ferred only briefty—and with praise—to Benedict’s Patterns of Culture. 
Yet she disputed a number of Benedict’s conclusions without mentioning 
her mentor specifically by name. Mead questioned Benedict’s brief for 
homosexuality, her definition of abnormality, her cultural determinism, 
and her romanticization of berdaches (cross-gendered men) in the soci- 
eties of the Plains Indians.’ She thus took up issues relating to homosex- 
uality, masculinity and femininity, and biology and race. 

The purpose of this article is to probe Mead’s response in Sex and 
Temperament to Benedict’s Patterns of Culture in these areas, providing 
a new reading of these texts, especially of Sex and Temperament. I will 
also investigate the contradiction in Mead’s thought on gender that some 
analysts have noted: she viewed the categories of masculine and feminine 
as cultural constructions, implying an equality between men and women, 
but at the same time she affirmed the categories of male and female, 
implying that procreation and motherhood place women in a separate 
category from men.‘ I will further analyze Mead’s ideas about constitu- 
tional types, a theory about the construction of individuals and socicties 


2 On the dominance of the male-female binary in the 1930s, see Minton 1986; Mey- 
crowitz 2002. Given Mead’s definition of sexual identity and desire as ambiguous, she might 
be classified among Joseph Boone’s “queer modernists,” those writers in the 1920s and 
1930s who viewed such categories as multifaceted and shifting and who foresaw the “queer” 
politics and analysis of today. Among his queer modernists, Boone includes Bruce Nugent 
(“Smoke, Liles, and Jade” [1926]), Blair Niles (Strange Brother [1931]), Chares Henn 
Ford and Parker Tyler (The Young and the Evil [1933]), and Djuna Barnes (Nigitweed 
[1936]). See Boone 1998, 204-87. 

? Recent writers on institutlonalized homosexuality among Native Amencans dislike the 
term berdacke, given its derivation from the Arabic word for a boy prostitute. I follow Benedict 
and Mead in using the term, but I also use man-woman, following their alternative practice. 
In her definitive study, Sabine Lang (1998) suggests placing the preferred gender of the 
cross-gendered individual first (i.c., woman-man), although Benedict and Mead do the 
opposite. 

* See, e.g, Sanday 1980, 340-48. 
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that informed her conclusions in Sex and Temperament, taking them well 
beyond Benedict’s relativist position in Patterns of Culture. Before I ad- 
dress these matters, however, it is necessary to establish the biographical 
context in which Sex and Temperament is set because Meads relationship 
with Benedict—as well as her relationships with her second and third 
husbands, anthropologists Reo Fortune and Gregory Bateson—had an 
important influence in shaping the book. Indeed, as Mead approached 
the end of her research in New Guinea on which Sex and Temperament 
is based, she wrote to Benedict that her work had turned into a combi- 
nation of fieldwork and “applied biography.”* For Fortune and Bateson 
were also in New Guinea, and in the winter and spring of 1933 they 
engaged with Mead in discussions about the societies they were studying 
there in terms of their own personalities, in accord with Benedict’s de- 
scription of cultures as “personality writ large” (Mead 1974, 43). Benedict 
was not in New Guinea, but she was a silent partner in their interactions, 
as they centered their discussions around a draft of Patterns of Culture 
that Benedict had sent Mead the previous fall. 

When exploring the biographies of influential thinkers such as Benedict 
and Mead, one can come to understand connections between ideas and 
even whole fields of thought (including scientific thought) that otherwise 
remain obscure. In this case, we will see, on the one hand, how Mead’s 
happening to fall in love with a scientist (her third husband, Bateson) 
and, on the other, her assessment of the uses that the Nazis were making 
by the early 1930s of the kind of scientific theory that interested her 
shaped how she developed her account, not only of three primitive so- 
cieties but also of society in general. 


Blography 

Benedict and Mead had become lovers in 1924, while remaining devoted 
to their respective husbands—Benedict to Stanley Benedict, a research 
chemist, and Mead to Luther Cressman, a part-time Episcopal priest and 
Ph.D. candidate in sociology at Columbia. That arrangement was in line 
with Benedict’s belief that humans possess both a “heterosexual” and a 
“homosexual” side, with each side running on a different “wheel” and 


* Margaret Mead to Ruth Benedict, March 29, 1933, Margaret Mead Papers, Library 
of Congress, Washington, D.C. (hereafter LC), B-7. 
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with each needing a sexual partner of the same orientation to be fulfilled.° 
In 1928 Mead divorced Cressman, married Fortune, and went off to do 
fieldwork in New Guinea with Fortune; by then the sexual ardor between 
Benedict and Mead had cooled. When Mead returned to New York City 
with Fortune a year later, Benedict cut off their sexual involvement because 
she did not want to compete with Fortune for Mead’s affections.” In the 
early 1930s, as Mead went to New Guinea on a second trip with Fortune, 
Benedict chose lesbianism as her sexual identity, separating from her hus- 
band to find a partner in another young woman, Natalie Raymond. En- 
thusiastic about her decision to give up intimate relationships with men, 
Benedict even speculated that her lesbian orientation might be innate 
(Mead 1977a, 176, and 1977c). 

That possibility alarmed Mead, who was ambivalent about homosex- 
uality as the sole identity for anyone, especially for her closest friend. From 
her 1928 Coming of Age in Samoa on, Mead praised homosexual be- 
havior—as distinct from identity. She sometimes called it foreplay, adopting 
the term that appeared during the “sexual revolution” of the 1920s to 
describe the new and varied heterosexual sexual techniques that recog- 
nized the importance of the clitoris to female sexual response while con- 
tinuing to emphasize male penctration.* Mead thought that those new 
heterosexual techniques had been borrowed from homosexual practice 
(Mead 1928, 148, 150, 223, and 1936, 23). However, her enthusiasm 
for homosexual behavior did not extend to homosexuality as personal 
identity; in fact, she often viewed both female and male homosexuality in 
terms of a masculinity she did not like. Mead declared: “I don’t want to 
be a man.” And “the thought of possibly having one of those obscure 
masculinizing diseases fills me with more horror than any other maligned 
fate.” She stated that she often played the part of a mother or a daughter 


* Ruth Benedict to Margaret Mead, September 10, 1928, LC, S-4. I follow present-day 
usage with regard to words such as bsmmality, bomesexnelity, and leshianism, although I am 
aware of their differing meanings over time In fact, in the hundreds of letters between them, 
neither Benedict nor Mead used the terms bisexual or lesbion to refer to herself or the other, 
although Mead used the term Jeshiaw to refer to other women that they knew. For lesbian 
they used the term female bemesexual, and for bisexwal they used the term mixed type. Mead 
first used the term bisexwa! in 1939, in the brief that she wrote for Walter Spies, on trial in 

7 Roth Benedict to Margaret Mead, March 29, 1933, LC, R-7. 

* On the new sex behavior in the 1920s, see Sadman 1991; Laipeon 1996. 

? Houston interview with Mead, 323. Blackberry Winter (BW) draft chapter, “On Having 
a Baby,” 1. Jean Houston interviewed Mead shortly before ber death, and the transcript of 
that Interview (located in LC) is nearly five hundred pages long. The BW drafts are in LC, 
Publications File, 1-204-8. 
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in her intimate relationships, but she never played a masculine role.’° She 
dressed in feminine clothing, wearing full skirts and white gloves—as all 
proper ladies did on formal occasions before the 1960s (Bateson 1984, 
96). In 1934, Mead wrote to Bateson that she suspected that her sister 
Priscilla suspected that she, Margaret, was a lesbian but that she was not.” 
In 1938, using a coded phrase for her new sexual orientation, Benedict 
declared to Mead that she was a “denizen” with her in the “undiscovered 
country” that she had found. Mead disagreed. She replied that she might 
have helped Benedict to find that country but that she was not “a proper 
denizen.” 

In the late nineteenth century, sexologists such as Havelock Ellis pro- 
posed that lesbians possessed a male “soul” or “self? in a female 
body—with male homosexuals having a female soul in a male body. All 
homosexuality, they maintained, involved an “inversion” to the behavior 
and appearance of the other sex. Such ideas partly derived from their 
adherence to the binary division between male and female that was a core 
belief of Western culture—as well as to that culture’s inability to visualize 
the sex act without the male phallus. By the early 1900s, they had modified 
their ideas somewhat to admit that male homosexuals might be masculine. 
Women who desired only women, however, had to be male in orientation. 
That belief was in line with their view of sex as phallic and the dislike 
many felt for militant women in the suffrage and temperance move- 
ments—and sometimes even for career women in general. Thus, the sex- 
ologists constructed the “mannish” lesbian, whom they described as look- 
ing and dressing like a man.” 

Mead wrote in Sex and Temperament that before she did her New 
Guinea research she accepted these ideas. “I shared the general belief of 
our society that there was a natural sex-temperament which could at the 
most only be distorted or diverted from normal expression.” She consid- 
ered even what she called “mixed types” —individuals who were attracted 
to both sexes—to be composed of men with predominantly feminine 


Margaret Mead to Ruth Benedict, January 7, 1939, LC, B-1; Margaret Mead to Maric 
Eichelberger, Febeuary 5, 1939, LC, B-4. 

u Margaret Mead to Gregory Bateson, June 22, 1934, LC, R-1. 

4 Roth Benedict to Margaret Mead, August 3, 1938, LC, S-5; Margaret Mead to Ruth 
Benedict, October 6, 14, 1938, LC, R-7. The word denisen means inhabitant, especially in 
the sense of an alien admitted to a new country. 

D The literature on the carly sexologusts is vast. In addition to reading the major con- 
temporary works on the subject by Ells, Sigmund Freud, Magnus Hirechfeld, and Edward 
Carpenter, I have also relied on Chauncey 1989, 87-117; Duggan 1993; Rosano 1997; 
Terry 1999; Meyerowitz 2002. 
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temperaments and women with predominantly masculine ones ([1935] 
1963, xiv). As late as 1949, after years of thinking about these matters, 
Mead still had difficulty accepting that lesbian women were not “mannish” 
by nature. In Male and Female, published that year, she wrote, “We are 
continually confronted with what looks like a correlation between a ten- 
dency toward sex inversion of those who look like the opposite sex” (1949, 
131). 

She concluded that gender and sexual identity were fluid after finding 
that both genders were maternal among the Arapesh and aggressive among, 
the Mundugumor, while the women of the Tchambuli were masculine 
and the men feminine—reversing the standard gender behaviors of West- 
em cultures. If that were the case, the masculine-feminine binary of the 
West was not universal. The differing personalities of Fortune and Bateson 
were also important in her discovery that gender was not absolute. For- 
tune, a man of provincial background from New Zealand, was strongly 
heterosexual, with a drive to dominate women and a tendency toward 
jealousy; his aggressive masculinity resulted in several instances of physical 
aggression on his part toward her.'* “He came from a culture where boys 
were physically disciplined and men struck women,” Mead wrote.” Tired 
of Cressman’s passivity and his somewhat plodding intellect, Mead was 
attracted to Fortune’s masculine virility, his mental brilliance, and his good 
looks as well as to his poetic, sensitive side, but she did not entirely realize 
what she was getting into when she married him. For his part, Fortune 
had problems with Mead’s sometimes domineering behavior—and with 
her fame from Coming of Age in Samoa. 

Bateson was different. The scion of a family connected to the English 
intellectual aristocracy, educated at the elite Charterhouse School and 
Cambridge University, he had a gentle personality, a fluid sexual identity, 
and a history of involvements with both men and women. Like Mead, he 
was a believer in free love—the contemporary doctrine that sex was a force 


M Mead’s papers contain references to two such episodes: one in Tchambuli in the late 
spring of 1933 and one in Sydney, Australia, that summer. Compare Houston’s interview 
with Mead, 347; Margarct Mead to Gregory Bateson, May 30, 1934, LC, R-1; “Notes to 
GCB (Gotthard Booth),” February 4, 1949, LC, R-10. Booth, a Jungian analyst, was Mead’s 


6 BW draft, “Sex and Temperament” chap. 6. When the gentle Arapesh frustrated him, 


never fought, was part of Reo’s approach to the world” (BW draft, “Sex and Temperament,” 
6, 15). 


SIGNS Spring 2003 | 536 


flowing through humans and the universe that functioned best when in- 
dividuals were both married and had lovers; Ellis had authored the major 
treatise on it.?f Bateson was more feminine than masculine, more like 
Mead than Fortune, they agreed, and his personality ratified her suspicions 
about the shifting nature of gender—and confirmed her growing belief 
that “passive males” were preferable to aggressive ones—cven if, as was 
the case with Bateson, potency was a problem.’” 

Mead fell deeply in love with Bateson. The minute that she met him, 
she wrote Benedict, her marriage to Fortune fell down “like a house of 
cards.”'* Bateson had been studying the cultures of the middle Sepik River 
for several years; he helped her to understand the Tchambuli and to realize 
that masculinity and femininity were cultural constructions. She also con- 
cluded, based on their temperaments and sexual orientations and on her 
failure to observe any individuals with a homosexual identity during this 
trip to New Guinea, that heterosexuality and homosexuality were also 
cultural constructions. The real variable was in temperamental qualities 
such as aggression and gentleness translated into sexual behavior. 

By the spring of 1933, on the basis of her work in New Guinea, Mead 
wrote to Benedict that Benedict was not lesbian at all; even her definition 
of homosexuality and heterosexuality as two tracks within the self was not 
correct. “The kind of feeling which you classified as ‘homosexual’ and 
‘heterosexual,’ ” she wrote, “is really sex adapted to like or understood 
temperaments versus sex adapted to a relationship of strangeness and 
difference. I believe every person of ordinary sex endowment has a capacity 
of diffuse ‘homosexual’ sex expression and specific climax—according to 
the temperamental situation. To call men who prefer the diffuse experience 
‘feminine’ or women who feel only the specific ‘masculine’ or both ‘mixed 
types’ is a lot of obfuscation—or nonsense.”!” By Mead’s calculus, Ben- 
edict was a “woman”; whatever her behavior or preference in the sex act, 
she was not “masculine” or even a “mixed type.” She informed Benedict: 


1 The major texts on free love were Ellis (1906) 1936, 505-75; and Carpenter 1908. 
Mead described her free-love beliefs in a letter to her uster Elizabeth from Samoa (Margaret 
Mead to Elizabeth Mead, January 10, 1926, LC, Q-10.) She practiced them during her 
marriages to Creseman and Bereson, although not during her marriage to Fortune. Benedict 
and Mead resumed their sexual relationship during her marriage to Bateson. 

1 Margaret Mead to Erik Erikson, Apdi 27, 1947, LC, R-8; Margaret Mead to Elizabeth 
Hellersberg, August 4, 1947, LC, R-10; Margaret Mead to Gregory Bateson, November 
27, 1948, LC, R-3. 

u Margaret Mead to Ruth Benedict, March 29, 1933, LC, R-7. 

° Ibid. 
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“You’re a perfectly good woman, who prefers different temperamental 
types and responds differently to them.”™ The implication was that Ben- 
edict had a range of sexual responses, depending on her sexual partner, 
and that, given the right sort of temperament, she would enjoy a man as 
much as a woman. 


Homosexuality 

In Patterns of Culture, Benedict defended homosexuality, which she 
seemed to define as an identity, referring to the homosexual as an “invert.” 
And she contended that whatever neuroses such individuals displayed in 
the United States resulted from the way that society treated them, not 
from any innate predisposition toward abnormality on their part. Fur- 
thermore, she maintained that some societies honored homosexuality, as 
did ancient Greece and certain Native American societies, especially those 
of the Plains. The latter did so, Benedict asserted, because their men- 
women crossed over gender boundaries to perform work not only done 
by men but also that done by women. Thus, they had especially pros- 
perous—and envied—houscholds ([1935] 1959, 262, 264—65).”" 

Mead disagreed. She viewed the adult males of the Plains Indians as 
insisting on aggressive masculinity so “frantically” that they drove gentle 
males into becoming berdaches. She further contended that the regular 
members of their societies laughed at these men-women ([1935] 1963, 
xi). Indeed, in Sex and Temperament, Mead looked favorably on societies 
without homosexuality. She described the Arapesh as being without any 
“psychosexual maladjustment”—by which she meant homosexuality as 
identity. When the gentle Arapesh men left their culture to venture into 
the outside world, they were easily raped or seduced into homosexual 
behavior because they did not know how to resist, but she did not observe 
any homosexuality among them in their own cultural setting. In fact, she 
contended that the Arapesh males were so gentle that there was no one 
among them to take on the active role in active-passive homosexual re- 


™ Ibid. 

2 Benedict derived her information on the Plains berdaches from an unpublished man- 
uscript by Ella Deloria, a Dakota Native American and a Ph.D. candidate in anthropology 
at Columbia Unversity. In 1935, she stated that she feared Deloria had romanticized her 
subject (Rath Benedict to Robert H. Lome, April 17, 1935, Ruth Benedict Papers, Vassar 
College, Poughkeepsie, N-Y.). By 1939 Benedict had revised her conclusions, noting that 
the Dakota men-women did not engage in the active role in the sex act, while they regarded. 
the berdache with ambivalence (Benedict 1930, 72). 
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lationships, which she defined elsewhere as the dominant form of Euro- 
pean homosexuality.” 

Yet her attitude toward homosexuality was not simple. In this case her 
conclusions were related to her views about masculinity. For it was not 
all homosexuals that she disliked, only the aggressive, active male in active- 
passive sex. And she did not discuss lesbianism in Sex and Temperament 
aside from Tchambuli women who engaged in “rough” homosexual be- 
havior in dances—making them sound like stereotypical “mannish lesbi- 
ans.” Mead later maintained that women were “cherishing” when they 
engaged in sexual relations with each other, but homosexual men em- 
phasized “emotional asymmetry” when they had sex with each other.” 

Moreover, she not only criticized homosexual men for domineering 
behavior but also criticized heterosexual males for the same behavior. 
Present-day men’s studies theorists have called that sort of masculine be- 
havior “hegemonic” to distinguish it from other sorts. After several years 
of marriage to Fortune, Mead especially disliked aggressive men. In her 
friend-of-the-court brief for Walter Spies, which she wrote on Bali in 1939, 
Mead contended that active homosexual males often began as heterosex- 
ual, but their drive for power was so strong that dominating women 
eventually did not satisfy them and so they turned to passive males and 
boys. Passive males, on the other hand, took up that position because 
their mothers were domineering or because they spent time in single-sex 
male institutions. In 1962, she criticized men in general for “phallic ath- 
leticsm” (Mead 1962, 11). Moreover, Mead did not like the masculine 
aggressiveness of the Plains Indians—nor that of both the men and the 
women of the Mundugumor people. She also disliked the aggressive be- 
havior of a group of young males in Tchambuli, who were by her de- 
scription “violent, possessive, and actively sexed, intolerant of any con- 
trol.” She called them “viriloid” and identified them as the central 
“deviants” in Tchambuli society ({1935] 1963, 271). 

Mead called the “viriloid” Tchambuli youth “actively sexed”; she called 
the masculinized Mundugumor people “positively sexed” ({1935] 1963, 
279). By “actively sexed” or “positively sexed” men, she meant males 
who practiced the missionary position and often were insensitive to their 


a Margaret Mead, “Background Statement about Homosexuality” (Spies brief), 1939, 
LC, N-30. 

3 Margaret Mead, draft csay on lesbianism for Redbook, February 15, 1971, LC, I-98. 
She was also critical of what she saw as a male homosexual tendency toward promiscuity 
and prostitution (Margaret Mead to Ruth Benedict, January 29, 1939, LC, B-1). 

* On “hegemonic masculinity,” see Brod and Kaufman 1994. 
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partners’ needs. By contrast, in Sex and Temperament she praised the 
gentle behavior of the Arapesh men in sex who, she implied, were as 
interested in loving behavior as in ejaculation. They gave the lie, she 
contended, to the Western belief that men were “spontancously sexual” 
([1935] 1963, 101). “Society,” she later wrote, “cannot exist where there 
is too much aggression among the males.”* By the time she left New 
Guinea, furious at Fortune’s aggressive behavior toward her, she had de- 
cided that the best kind of marriage is between gentle individuals, both 
of whom are passive in sex. That conclusion justified her marriage to the 
“passive” Bateson. 

In Patterns of Culture, Benedict identified homosexuals as a distinct 
group, one with a distinct identity. Reacting to Benedict’s lesbianism, 
Mead challenged that stance by borrowing Sigmund Freud’s idea that 
everyone is born with a diffuse sexual drive and that, even though mature 
individuals proceed through the Oedipus complex to become heterosex- 
ual, a “latent homosexuality” exists in them. The existence of “latent 
homosexuality” had not especially bothered Freud, but by the 1930s 
conservative Freudians maintained that the condition posed a major threat 
to individuals and to society. Wilhelm Stekel did so in the excerpts from 
his book Bi-Sexual Love (1933) that were included in the packet of back- 
ground materials for the 1934 interdisciplinary conference that Mead 
attended, composed of sociologists, psychologists, and a biologist, for 
designing a high school curriculum on human behavior.” In Sex and 
Temperament, Mead turned Stekel’s argument on its head. She contended 
that “latent homosexuality” was not the problem; rather, individuals suf- 
fered because they had to repress that side of themselves—and society 
suffered because the repression was so widespread. In Patterns of Culture, 
Benedict had confined her “abnormals” to homosexuals, the mentally 
disturbed, and male patriarchs in U.S. society. In a near Swiftian reversal 
of reality, Mead argued that almost everyone in American society was 
bisexual. Because they did not give in to their homosexual side, they were 
highly neurotic—and culturally deviant ([1935] 1963, 296). 

According to Mead, in the United States everyone underwent a dra- 
conian socialization to stereotypical gender roles in childhood. “Ways of 
sitting or relaxing, ideas of sportsmanship and fair play, patterns of ex- 


™ Margaret Mead, “Summary Statement of the Problem of Personality and Culture,” 
Tchambuli Field Notes, LC, N-102. 

™ Mead, “Background Statement about Homosexuality, 1939,” 8. 

Y The conference was funded by the Rockefeller Foundation and held at the Hanover 
Inn in New Hampshire. See LC, F-31, F-32. 
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pressing emotions, and a multitude of other points”—all were imposed 
on children to force them to identify themselves as masculine or feminine. 
As a result, they became extremely neurotic. “Every time the point of 
scx-conformity is made, every time the child’s sex is invoked as the reason 
why it should prefer trousers to petticoats, there is planted in the child’s 
mind the fear it may not really belong to its own sex at all” ([1935] 1963, 
297). 

Moreover, the adherence to the masculine-feminine binary meant that 
individuals were unfortunately raised to repress their homosexual side as 
adults. The woman who became “mannish” might not “cross over sex 
lines” unless society defined what was often mildly masculine behavior on 
her part as inappropriate for her sex, thus forcing her to decide that she 
was a man. And such women often considered themselves unsuited for 
childbearing. With regard to men, raised to be domineering, as adults 
they often turned to submissive men as sex partners in single-sex groups. 
They thereby increased their anxiety about their masculinity, since a true 
man was supposed to desire only women. Or confronting a dominant 
woman, they might doubt their masculinity. And the men who conformed 
most closely to the dominant role for males were “the most suspicious 
and hostile toward deviating women,” while those individuals who did 
not follow the norm confused those who did. In everyone “a seed of 
doubt, of anxiety, is planted” about their sexual identity ([1935] 1963, 
306). 

Moreover, Mead believed that drawing rigid sex lines between mas- 
culine and feminine produced the Oedipus complex. Without the dis- 
tinction in gender roles, children would not view their parents as entirely 
separate beings, nor identify with one over the other. And since they no 
longer identified with the same-sex parent, they would not turn to ho- 
mosexuality ([1935] 1963, 301). 

Mead saw a basic problem with homosexuality: such individuals in her 
view invariably decided not to have children, and Mead regarded procre- 
ation as central to individual and social well-being. Having a child, she 
told Bateson, was the final and irrevocable proof to her that she was 
female. In Sex and Temperament, she wrote that in a society like the 
Arapesh, which did not have a masculine-feminine binary but retained the 
idea of males and females as different, there was much less “psychosexual” 
maladjustment than elsewhere because “one basic aspect of a child’s po- 
sition in the universe is left unchallenged: the genuineness of its mem- 
bership in its own sex. It can continue to watch the mating behavior of 


= Gregory Bateson to Margaret Mead, October 21, 1948, LC, R-3 
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its elders and pattern its hopes and expectations on it” ([1935] 1963, 
296). 

Mead hinted at her fears of her own homosexual drive when she wrote 
that if men and women lost their reproductive identity they lost their 
psychosexual security. She used metaphors of citizenship to describe the 
security of belonging to a reproductive group. In Sex and Temperament, 
she referred to the “inalienable rights” of being male or female; she crit- 
icized women who identified themselves as men for engaging in an act 
of “sex-disenfranchisement” ([1935] 1963, 298). In an article she pub- 
lished in 1935 in Forum magazine (then a public interest journal), she 
wrote: “A person without full sex membership is worse off than a man 
without a country” (1935, 301-3). Such statements reflected her disa- 
greement with Benedict about her being a “denizen” in Benedict’s new 
country. 

From her observations of her three societies in New Guinea, Mead con- 
cluded that in societies like the Arapesh and Mundugumor, which did not 
have a masculine-feminine division in gender roles, homosexuality did not 
exist. “Without any contrast between the sexes and without any tradition 
of transvestitism [cross-dressing], a variation in temperamental preference 
does not result in either homosexuality or transvestitism” ([1935] 1963, 
294). In other words, in societies in which both women and men were 
either mostly gentle or mostly aggressive, without a masculine-feminine 
divide, there would not be any homosexuality—except for the occasional 
“congenital invert.”” 

Mead did not mean that homosexual behavior did not occur; it was 
homosexuality as an identity that was absent. Among the Tchambuli and 
Bateson’s [atmul, she found cross-gender behavior and frequent wordplay 
about anal intercourse. Yet the cultural prohibitions against homosexuality 
were so strong that few people had the nerve to take it as a precise identity. 
Even the feminized men whom she observed in Tchambuli were fully 
heterosexual.” Yet in Sex and Temperament, she did not make clear her 
real conclusion: that bisexuality was the healthiest sort of sexual identity 
so long as one remained connected to one’s procreative group and was 
not aggressive in the sex act. 


% Mead clarified this posinon in Mals and Female (1962, 197): “With the exception of 
the occasional anatomically confused hermaphrodite, homosexuality is a combination of adult 
expectations and fears and a possibility latent in many children that will not be fully expressed 
if it is not given social recognition.” 

™ Tn small tribal groups, she later proposed, “cultural loes in the abeence of any individuals 
to fill the role may be rapid,” although knowledge of the role might continue to exist in 
langnage and rimals (Mead 1961, 1452). 
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Men 

In Patterns of Culture, Benedict was critical of domineering male behavior. 
She did not like such behavior among the Dobus and the Kwakiuti, and 
she especially did not like it in the United States, where she identified 
“family men,” “officers of the law,” and “businessmen” as “arrogant and 
unbridled egoists” ([1934] 1959, 277). In Sex and Temperament, Mead 
also criticized domineering men, but she advanced another line of rea- 
soning with regard to men in contemporary society, one derived from her 
analysis of the Tchambuli. Mead described the adult men in that society, 
who wore elaborate codpieces and headdresses and walked with mincing 
steps, as the most neurotic men she had ever seen. The masculinized 
Tchambuli women, with “shaven, unadorned heads,” looking “solid, pre- 
occupied, and powerful,” dominant and demanding in sex, had taken over 
the male role of economic provider, leaving the men with little to do 
except make masks and engage in rituals ([1935] 1963, 257). 

In this second line of reasoning about men in Sev and Temperament, 
Mead viewed them as more maimed than domineering, more insecure than 
uncaring. In Patterns of Cudtwre, Benedict had noted that all societies con- 
sider men’s occupations more important than women’s. Mead turned this 
observation on its head by concluding that men’s occupations are considered 
superior because men’s egos are fragile. In Male and Female, written more 
than a decade later, she carried the male insecurity thesis even further. In 
that work she contended that men envied women’s anatomy and their 
childbearing role so much that they suffered much more from “womb envy” 
than women suffered from “penis envy” (1949, 78-104). 

In Mead’s own life, Bateson had problems with his masculine identity, 
and it was not hard to figure out that under his masculine bluster Fortune 
was insecure. While writing Sex and Temperament, Mead became involved 
with John Dollard, another aggressive man with a deeply sensitive side. 
She was beginning to form professional and personal friendships with men 
who would defend her against the male anthropologists who were already 
attacking her work as inaccurate and hastily done—long before Derek 
Freeman in 1983 launched his famous attack on her Samoan research on 
those grounds.”’ Her new defenders included Erik Erikson and Erich 
Fromm, in addition to Dollard. She wanted to honor those men, who 
were mainly sociologists, psychiatrists, and psychoanalysts.” 

Mead’s relationship with Bateson and other men in her life influenced 


™ Edward Saper, whom she had rejected as a lover, began the attack on her in 1929 
(Sapir 1929, 519-34). 
© Margaret Mead to John Dollard, September 19, 1938, LC, N-10. 
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her argument about male insecurity in Sex and Temperament. She realized 
Bateson’s sense of inadequate masculinity—and in real life she used her 
femininity to bolster him. Indeed, in Coming of Age in Samoa, she had 
provided support for the very masculine Fortune during her carly years 
of involvement with him; in that book she viewed “homosexual sex” 
(translated into “foreplay” in heterosexual terms) as operating to improve 
“heterosexual sex” (Mead 1928, 148, 151-53). That perspective probably 
helped Fortune tolerate—inasmuch as he could—her relationship with 
Benedict. 

The situation of men in the United States in the 1930s reinforced 
Mead’s belief that masculine aggression resulted from male insecurity. 
Studies of men out of work during the depression showed that they blamed 
their predicament on themselves much more than on the economic sys- 
tem.™ The ideal of aggressive masculinity that had been dominant in the 
pre-World War I era of Western imperialism resurfaced in the 1930s, 
motivated by “a crisis in masculinity” among men, who felt impotent in 
the face of unemployment. Edmund Wilson and other literary critics called 
for a new masculine realism; it appeared, for example, in the popular 
“tough guy” of the “hard-boiled” detective fiction written by Dashiell 
Hammett and Raymond Chandler and in the figures of the gangster and 
the cowboy in films. Superheroes such as Dick Tracy and Superman were 
created, and Superman’s secret identity was the bumbling Clark Kent. 
Dagwood, of Blondie and Dagwood, initially was meant to satirize the 
upper-class homosexual type before he became an effeminate man who 
relied on his domineering wife. He was, as Mead put it in Sex and Tem- 
perament ([1935] 1963, x), a “hen-pecked” husband or, as she put it in 
Male and Female, a Caspar Milquetoast type (Mead 1949, 135; Melosh 
1993, 155-81; Breu 2000). 


Blology 

In line with her cultural determinism, Benedict rejected the influence of 
biology as a significant factor shaping individuals or cultures. Despite 
assertions by biologists, Benedict wrote, they had not proved the influence 
on human development of heredity or physiology in terms of “basal me- 
tabolism” or “the functioning of the ductless glands” ([1934] 1959, 234). 
That stance created a problem for Mead, who had thought at the begin- 
ning of her research on New Guinea that she should investigate biological 
influences but had given up the idea because neither she nor Fortune 


= For studies of unemployed men in the 1930s, see Banner 1995, 214. 
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knew any biology. Then she met Bateson, and that changed everything. 
The son of William Bateson, one of the greatest geneticists of the day, 
Gregory Bateson himself was a trained biologist. He thought like a bi- 
ologist, Mead wrote, “moving easily from one science to another, making 
analogies, now from physics, now from geology.” Moreover, Mead was 
friendly with Earl Engle, an endocrinologist at Columbia University Med- 
ical School. In a letter to Bateson, she reported that Engle had told her 
about new research in his field that discovered the “sex” hormones to be 
so mixed up in men and women that he did not think that biologists 
could any longer specify what constituted a “man” or a “woman.”™ 
When she wrote Sex and Temperament, Mcad wanted to please Ben- 
edict, who had been angry with her for leaving Fortune at first but who 
was now helping her to keep him in the dark about her continuing re- 
lationship with Bateson. Using Benedict’s configurationist approach was 
her greatest tribute, for she might have employed other methodologies. 
In studying the Manus from the late fall of 1928 through the summer of 
1929, she had used Alfred Radcliffe-Brown’s functionalism, emphasizing 
social institutions and their interactions; in studying the Omaha Indians 
during the summer of 1930, she had used Clark Wissler’s assimilationism, 
emphasizing the impact of Westernization on a tribal society. Yet she also 
wanted to please Bateson, not only because she loved him but also because 
he knew a lot about the Tchambuli. Fortune, on the other hand, was 
furious with her for leaving him, and he refused to share his material on 
the Mundugumor and the Tchambuli with her, contending that the Ar- 
apesh were violent, not maternal, that they believed in a difference be- 
tween masculine and feminine, and that she was wrong about them.” 
Needing Benedict’s and Bateson’s support and intellectually drawn to 
the configurationist approach and biological reasoning, Mead tried to 


H Mead, BW draft, “Sex and Temperament,” 13-14. 

™ Margaret Mead to Gregory Bateson, December 14, 1934, LC, R-2. 

m On February 7, 1934, Mead wrote to Bateson that if they had not had the discussions 
in Tchambuli, she would feel “pretty sad about the Tchambuli work, I certainly did precious 
little” (LC, R-2). She spent cight months among the Arapesh, later writing a multivolume 
ethnography on them. She spenr three months among the Mudugumor and four among 
the Tchambuli. In Sex and Temperament, she devoted a much larger spece to the Arapesh 
than to the other two societies; she justified this by staring that Fortine had been 
for much of the ethnography of the Mundugumor and the Tchambuli ([1935] 1963, i). 
Some of the confusion in this work stemmed from various individuals having input into its 
writing, including her editor at William Morrow. She wrote to Bateson, February 21, 1935: 
“I have decided that I had better start to learn to write and stop depending on others to 
pick up the pieces and tie up the loose ends” (LC, S~4). Unfortunately, Mead’s papers inchide 
no drafts of Sex snd Trmperament. 
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include both. She titled her book “Sex and Temperament,” implying by 
the use of the term temperament that the book contained a good deal of 
biology. “Temperament,” Mead wrote, “meant innate individual endow- 
ments” or, as she later defined it, “genetic makeup.”” In the preface to 
Sex and Temperament, Mead thanked Engle for his help, but she did not 
include his information about hormonal research in the book. She men- 
tioned birth order, twins, and infants born with a caul (a fetal membrane 
covering the head of a child at birth) as biological variations that could 
influence a culture’s formation of its gender pattern, but genes and hor- 
mones are conspicuously absent. Moreover, Mead is confusing to a pre- 
sent-day reader because she did not use the word gender to indicate the 
cultural self as opposed to the biological self. That would not happen 
until feminists in the 1970s adopted the distinction between sx as biology 
and gender as culture from sex researchers at The Johns Hopkins Uni- 
versity, who introduced the distinction—and the word gender—in assign- 
ing a gender to intersexed children in the 1950s.¥ 

In 1931, on her way to New Guinea, Mead met a “lady reporter” in 
Sydney, Australia, who used the term gender consciousness. The term in- 
trigued her, for it seemed to describe what she intended to investigate 
(Mead 1977b, 108). Yet she did not adopt it. Instead of gender, she used 
the term sex—to refer both to the social and biological constructions of 
the self. We use the term gender to mean the social self, Mead used the 
terms sex role or sex personality. Those terms, less precise than gender, were 
rooted in biology. 

Following Benedict, Mead concluded: “We are forced to conclude that 
human nature is almost unbelievably malleable” ([1935] 1963, 280). 
Then she backed off, suggesting some sort of genetic influence: “If human 
nature were completely homogeneous material . . . deviant individuals 
wouldn’t so often appear” ([1935] 1963, 283). Then she backtracked: 
“Let us assume that there are definite temperamental differences between 
human beings which if not entirely hereditary at least are established on 
a hereditary base soon after birth. Further than this we cannot go at 
present” ([1935] 1963, 280, 284). She does not make clear what she 
meant by “temperamental differences established on a hereditary basis 
soon after birth”; she may have been referring to the thesis advanced by 


Y Mead, “Preface to the 1950 Edition” (1935) 1963, n.p., 1977c. 

” The Oxford English Dictionary dates the introduction of gender as a category distinct 
from sex to Oakley 1972. Oakley traces it to Jahn Money of The Johns Hopkins University. 
Kessler and McKenna (1978, 7) find it in use by the late 1970s. 
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her friend, psychologist Gordon Allport of Harvard, that personality 
emerges in the newborn infant only after the “original stream of activity 
[within the newborn infant] meets the environment, acting upon it and 
being acted upon” (Allport 1937, 122). 

In Patterns of Culture, Benedict proposed that cultures select their 
patterns from social, religious, economic, and individual impulses existing 
along an “arc of personality,” in a process that resembles the development 
of architectural styles. Redrawing Benedict’s “arc of personality” more 
around individual impulses than cultural ones, Mead also used an argu- 
ment that might be characterized as “aesthetic.” She wrote, “It is as if 
we had represented the Arapesh personality by a soft yellow, the Mun- 
dugumor by a deep red, while the Tchambuli female personality was deep 
orange, and that of the Tchambuli male, pale green.” Yet if we peer more 
closely, she continues, we sec, just as in the spectrum of the rainbow, “in 
each case the delicate, just discernible outlines of the whole spectrum” 
([1934] 1959, 283). This spectrum is the range of individual differences 
in temperament from which each culture selects its dominant personality 
type and then enforces that type on its members. How “rainbows” and 
“colors” are related to the biology of human beings Mead does not make 
clear. 

Indeed, Mead avoided the major criticism of Patterns of Culture that 
emerged in discussions that she, Fortune, and Bateson had had in Tcham- 
buli about the nature of individuals and societies. Benedict had established 
to their satisfaction that societies were composed of dominant “patterns” 
under which some individuals became deviants, but she had not adequately 
explained what produced her “abnormals” in the first place. Moreover, 
Benedict was convinced that the number of deviant individuals in any 
society was small because of the power of cultural conditioning, over in- 
dividuals. In contrast, Mead and Bateson thought that there were a lot 
of deviants in most societies. To explain the genesis of these individuals, 
Mead devised her thesis that people’s lack of recognition of their bisex- 
uality produced widespread social neurosis, and she also looked for sys- 
temic relationships among individuals, cultures, and temperaments. Mead 
later explained that “Benedict believed in temperament [genetic makeup] 
to a degree, but she never had any theory of temperament” (1977c, 
179-92). Together with Bateson, Mead tried to construct such a theory. 
To do so they tumed to speculating about “constitutional types,” and 
that endeavor brought them into conflict with current thinking about 
race. 
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Race and constitutional types 

Benedict opened Patterns of Cuitøre with an attack on racism. Yet she 
did not include the subject of race in the rest of the book. Similarty, Mead 
did not refer directly to the topic of race in Sex and Temperament, even 
though she was writing about racialized societies—the word Melanesia, 
referring to New Guinea and its offshore islands, means black. That omis- 
sion, however, stemmed partly from the approach of Franz Boas, the 
greatest academic antiracist writer of the age, who was a mentor to both 
Benedict and Mead. Boas’s strategy was to ignore the subject of race in 
doing ethnography as a way of disassociating culture from race and thus 
viewing societies from a “color blind” and nonracist point of view (Stock- 
ing 1968, 214-19). As Benedict put it in Patterns of Culture: “Bodily 
form, or race, is separable from culture, and can for our purposes be laid 
to one side except at certain points where for some reason it becomes 
relevant” ([1934] 1959, 13-16). 

Throughout her career as an ethnographer—from 1925 on—Mead 
specialized in the South Pacific, in cultures that were racially mixed. The 
steamships from the United States to that region went through Hawaii, 
and Mead usually stopped in Honolulu and visited friends there on her 
way to do fieldwork. By the 1920s, Hawaii was becoming as ethnically 
mixed as it is today (Montagu 1948). Even in Melanesia Mead found a 
variety of physical types. In an article on racial variation in Melanesia, she 
wrote about people with light brown skin, such as the Trobrianders, and 
people whose skins were blue black, like men in the Northern Solomon 
Islands. She described the people of the Natty Islands as having wavy hair, 
while the hair of the Fijians was extremely kinky. Six foot tall men were 
common in New Guinea, she wrote, as well as people as small as pygmies.” 
And in Male and Female, she wrote that even in the most inbred and 
isolated groups “marked differences in physique and temperament will be 
found” (1949, 183). 

Such an analysis reflected the principle of “overlapping” in the thought 
of the Boasians, that throughout both prehistory and recorded times 
populations shifted and expanded because of migration, wars, and trade, 
producing a good deal of racial mizing. Above all, interbreeding obscured 
the lines of racial demarcation. The number of intermarriages in one 
generation might be small, wrote Boasian Alfred Kroeber, but over time, 
under the principle of variation by which the laws of Mendelian inheritance 


= Mead, typescript, “People of Melanesa and New Guinea, 1946,” LC, I-31. 
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operated, the descendants of those intermarriages would have a huge 
impact (1923, 36). 

The Boasians also believed that in terms of measuring race according 
to a scale, most individuals stood in the middle, not at the extremes. These 
ideas influenced Mead in crafting her theories about gender in Sex and 
Temperament, in which she viewed human identity in terms of a variety 
of positions on an “arc” of gender and sexuality, akin to the “arc” of race. 
That does not mean that she abandoned the concept of race any more 
than she abandoned male and female. Yet Mead had no difficulty iden- 
tifying herself with the racial cultures she studied: she thought her per- 
sonality mirrored that of the Arapesh, while she identified Fortune with 
the Dobus and the Mundugumor, for masculine and feminine cut across 
racial divisions, as did reproduction. 

In the “Summary Statement of the Problem of Personality and Cul- 
ture,” Mead referred to “constitutional type theories.” Indeed, in the 
letters that Mead and Bateson wrote to each other in 1933-34—when 
Bateson was in Cambridge and Mead was in the United States, waiting 
for Fortune (also in England) to sign the papers for their divorce-—they 
seem fascinated by these theories, which cataloged humans by the size 
and shape of their bodies. By the early 1920s, Mead, like most Boasians, 
had rejected the popular IQ testing and the tests that measured the size 
and shape of the brain as ways of ranking races and ethnicities because 
they had turned out to be biased and imprecise. Yet Mead was devoted 
to the basic scientific principle of classification. She did not like the types 
that Benedict used in Patterns of Culture, such as Dionysian and Apol- 
fonian, but she accepted the concept of typologies. “Constitutional type” 
theories offered her a way to construct a theoretical grid, to create a science 
of society. 

No recent historian has studied the “constitutional type” theorists, but 
they were a large group. Classifying people by height and weight went 
back to the ancients; it was related to phrenology and physiognomy, pop- 
ular in the nineteenth century. (The former classified personality by the 
configuration of the skull, the latter by facial features.) In 1951, anthro- 
pologist J. M. Tanner traced the genealogy of a sizable group of modern 
constitutional type theorists to an Italian school and a French school, both 
of which began in the 1890s. Tanner called classifying individuals by body 
build “differential anthropology.” Some of its adherents took measure- 
ments—an approach called anthroposcopy. Others used observation, often 
of photographs—called anthropometry. In an era in which scientists knew 
that genes and hormones partly determined body functioning but did not 
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know how they operated, the “constitutional type” indices seemed a visible 
manifestation of these hereditary impacts.“ 

The most important of the constitutional type theorists in the 1920s 
and 1930s was Ernst Kretschmer of Marburg, Germany, a psychologist 
who studied detailed photographs of the unclothed bodies of 260 psy- 
chotic male patients to conclude that manic-depressive disorder correlated 
with individuals with stocky bodies (he called them pyksc) and that schizo- 
phrenia correlated with long and lanky or tall and muscular individuals 
(he called the first type sthenic and the second stblstic). He then main- 
tained that these types could be applied to individuals in general to classify 
individual personality. He denied that his types correlated with race, but 
when Adolf Hitler came to power, that caveat was overlooked. It was 
simple to redraw Kretschmer’s athletic types as superior beings and to link 
them with white “Nordics.”“ 

In their conversations in New Guinea, Mead, Bateson, and Fortune 
had begun to construct a “constitutional type” theory, as they realized 
that cultures, like individuals, had specific styles (or patterns), with the 
Arapesh gentle, the Mundugumor ferocious, and the Tchambuli mixed. 
They speculated about the relationship of these patterns to individuals 
and societies and fixed temperamental qualities. They devised an elaborate 
preliminary scheme called “the squares” that used the points of the com- 
pass as markers for individual and cultural regularities. Yet Mead did not 
refer to the scheme in Sex and Temperament since, with the rise of Hitler, 
such theories could be identified as racist. 

Indeed, Hitler assumed power in Germany in January 1933, when 
Mead first arrived in Tchambuli. By the time she came back to New York 
City in August, he had abrogated civil liberties and purged the left wing 
of his party; his alarming ideas about Nordic superiority were being broad- 
cast worldwide. “The Nazi period,” Mead wrote in 1968, “was a deterrent 
to research on race differences and even proved a deterrent to research 
on constitutional differences and national character in which race was not 
mentioned. The belief was that research on any kind of difference that 
might be innate was liable to be misused” (1969, 3-9). 

Even in Mate and Female (1949, 394-95), Mead included a long foot- 


* Tanner 1953, 750-70. Roback 1952 identified constitutional type theories as the day’s 
major theory about temperament 

“ Kretschmer 1970 In the 1940s, W. H. Sheldon studied the photographs of four 
thousand nude Harvard undergraduates and classified them as mssomerph, endemerph, and 
sctomerpb—e vanation on Kretechmer’s athletic, fat, and thin. His classifications were popular 
during my childhood in the 1950s. See Sheldon 1940. 
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note about the dangers of using constitutional type theories because they 
might be thought racist. As Bateson pointed out, however, they could 
become a radical vehicle if the principle that individual variation was more 
important than sameness were applied (1936, vii). Yet, as Mead implied 
in her 1968 statement, race was not a category in her constitutional type 
theorizing, which focused on the physiological characteristics of body 
height, weight, and mass and emotional qualities such as responsiveness 
to others. Mead never worked the theory out completely because, as her 
marriage to Bateson fell apart during World War I, she largely abandoned 
the project, which they had intended to do together. 

The outlines of the project are apparent in Sex and Temperamen?—in 
Mead’s characterization of her societies as conforming to a single pattern 
but with individuals in those societies displaying a muted individuality in 
terms of temperamental types. It is also there when she notes that societies 
can choose strength and beauty as dominant cultural themes. It is present 
when she describes the Arapesh as slight, small-headed, and only sparsely 
hairy, with a physique not more feminine than that of the Mundugumor 
or the Tchambuli. She was working with constitutional type theory when 
she described the negative attitude of the Tchambuli toward one of their 
members who most approximated the Western ideal of male appearance 
and behavior: well-built, with a handsome face, “violent, possessive, pos- 
itively and aggressively sexed” ([1935] 1963, vi, 11, 149). 

In fact, her theory of “constitutional types” illustrates how innovative 
her biology could be. It also elucidates the ways in which she reconciled 
her rejection of the masculine-feminine binary with her adherence to mals 
and female as fundamental categories of human nature. In a statement in 
Male and Female that is focused on constitutional types, she proposed 
reversing centuries of Western adherence to hierarchical ideals of mas- 
culine and feminine appearance based on the superiority of light over dark, 
youth over age, and height and muscularity in men over smallness and 
delicacy, with the latter qualities the ideals for women. Long before radical 
feminists made the point in the 1970s, Mead realized that Western culture 
uses standards of appearance, based on the masculine-feminine binary, to 
enforce gender oppression. In her scheme, the basis of classifying the 
appearance of male and female would be radically different, leading to the 
disappearance of the binary. Small men would be classified with small 
women, fat men with fat women, and domineering men with domineering 
women. The major distinction left between men and women would be 
pregnancy and childbearing. She wrote: 


The fiery, initiating woman would be classified only with fiery, in- 
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itiating men of her own type. . . . When the meek little Caspar 
Milquetoast was placed side by side not with a prize-fighter, but 
with the meekest female version of himself, he might be seen to be 
much more masculine than she. The plump man with soft breast- 
tissue, double chin, protruding buttocks, whom one has only to put 
in a bonnet to make him like a woman, when put beside the equally 
plump woman will [have a masculinity] still indubitable when con- 
trasted with the female of his own kind. . . . And the slender male 
and female dancers, hipless and breastless, will seem not a feminine 
male and a boyish female, but male and female of a special type. 
(1949, 135) 


In this passage Mead suggested that biology could be transformative, 
a force for gender change. Feminists realized that Mead’s cultural rela- 
tivism provided “new ways of secing,” as Helen Fisher has recently asserted 
(2001). Yet, because they were focused either on Mead’s cultural relativism 
with regard to gender or her conservatism about women’s role, they did 
not realize that Mead’s “new ways” of secing were biological as well as 
cultural. As Mead wrote in the preface to the 1950 edition of the work: 
“The biological bases of development as human beings, although pro- 
viding limitations which must be honestly reckoned with, can be seen as 
potentialities by no means fully tapped by our human imagination” (1950, 
D.p.). 

Indeed, her argument about the importance of temperamental qualities 
disconnected from gender could even be extended to challenge classifying 
hormones as “male” and “female.” Those are on one level semantic cat- 
egories, embedded in the English language, which, despite the gender 
neutrality of its nouns and verb endings, still adhere to the concept of a 
polarity between male and female.” Following Mcad’s lead—and given 
the variety in the individual expression of sex and gender—one might 
abandon referring to them as “male” or “female” hormones. 

Yet after proposing in Sex and Temperament that “masculine” and 
“feminine” are social constructions, toward the end of the book Mead 
treated them as innate. She referred positively to “essential femininity and 
masculinity” ([1935] 1963, 321). She could not overcome her fear of 
being thought a man under the traditional male-female binary or her need 
to convince Bateson—and the other men she knew—of their masculinity. 
Drawing on her love of dressing in feminine styles, she wrote: “Just as a 


2 For a crinque of the gendered categonzation of the “sex” hormones on the part of 
a present-day feminist socobiologist, see Angier 1999, 193-210. 
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festive occasion is the gayer and more charming if the two sexes are dressed 
differently, so it is in less material matters” ([1935] 1963, 316). 

With regard to men she also found it impossible to discard cultural 
imperatives for them to be aggressive and masculine. As much as she 
praised the gentle Arapesh males, for example, she criticized that culture 
for going too far in scripting the male role as maternal. For she maintained 
that some “assertive” elements of maleness were necessary to ensure social 
progress. In Male and Female, she issued an additional caution about the 
Arapesh: “Too vivid an appreciation of the rewards of receptivity are in- 
compatible with adult male roles and may even lead to inversion” (1949, 
68, 74). In other words, if men and women were defined as too similar, 
men might reorient themselves to their feminine side and become entirely 
homosexual. 

Mead also asserted that “a sacrifice of distinctions in sex-personality 
may mean a sacrifice of complexity”—and complexity was central to those 
societies that, like the United States in her view, could serve as a model 
for social change because their ethnic and regional variety produced in- 
novation. And if women took on the personality of men, their contrasting 
contributions in terms of gentleness and maternal emphasis (as in opposing 
war) might be lost. In a society without sex distinctions, she concluded, 
there would be no individuals unadjusted in terms of their “psycho-sexual 
role.” Yet with them would disappear “the knowledge that there is more 
than one set of possible values” ([1935] 1963, 313, 316). Having rejected 
the value of homosexuality as identity throughout the book, she reversed 
this position at its end. 

In Male and Female, she added caveats to her revolutionary biology. For 
she concluded that there were “male” and “female” versions of the differing 
temperaments, as in her men and women with “fiery temperaments” and 
her male and female versions of the hipless and breastless dancers. She could 
not entirely break up the categories of “masculine” and “feminine”; they 
reappeared as entities somchow attached to human genes and hormones. 
She stated in a draft chapter of Blackberry Winter that she, Fortune, and 
Bateson had agreed on this point in their 1933 discussions in New Guinea, 
but she only hints at it in Sex and Temperament.” 

In Sex and Temperament, Mead brilliantly criticized and revised Ben- 
edict’s Patterns of Culture while remaining faithful to her friend. Daugh- 
ters disagree with mothers; students both incorporate and challenge their 
mentors’ ideas. Yet Mead preserved their parmership by using Benedict’s 
configurationist approach and agreeing with her cultural relativism. Still 


“ BW draft, “Sex and Temperament,” LC, 32. 
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she revised her mentor’s conclusions with regard to homosexuality, mas- 
culinity, and the influence of heredity. 

Benedict had established that individuals are patterned by their cultures 
and that the “deviancy” of homosexuals and the mentally disturbed is 
interpreted differently in different cultures. Mead clarified those ideas by 
analyzing the process by which cultural patterning works, especially in the 
areas of gender and sexuality. Yet despite her argument for an innovative 
sexual identity, she could not go beyond the boundaries of her culture 
and her relationships with men to craft a truly revolutionary solution. 
Thus she eliminated masculine and feminine, but she failed to cut herself 
loose from male and female. She envisioned a progressive future in Sex 
and Temperament but not one in which procreation might be structured 
in a new way. 


Department of History 
Unsversity of Southern California 
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Londa Schleblinger 


introduction: Feminism Inside the Sciences 


his cluster of articles engages in what I hope will become a growing 

trend: scientists encouraging and discussing feminist changes in their 

particular fields of research.’ The articles presented here address to 
what extent feminism—conceived as a political and social movement and 
as an academic perspective—has brought new questions anc priorities to 
the sciences. Where have changes been deep and enduring? Where do 
problems remain? How can feminists best foster creative and socially re- 
sponsible science? 

Historians like to date the origins of modern feminist science studies 
(vs., say, contributions by Christine de Pisan or Christian Harless) from the 
publication of Carolyn Merchant’s The Death of Nature (1980).? Over the 
past twenty-some years, a great deal of work has been done on women’s 
exchision from science, how gender has been one potent factor structuring 
scientific institutions and practices, and how gender hierarchies have shaped 
scientific priorities and theories. Much of this work has been done by his- 


My thanks to the editors, Sendra Harding and Kate Norberg, who not only encouraged 
the collaborative work that appears in these articles but whose individual scholarship helped 
build the base of feminist theory that undergirds our current labors. They and the Signs staff 
moved things along with great efficiency and humor, for which I am grateful. My thanks to 
the authors—Amy Bug, Meg Conkey, and Patty Gowaty—for taking seriously my questions 
to them and providing the sustained and nuanced observations that appear here. My con- 
tribution to this project ıs based on work supported by the National Science Foundation 
under grant 0114706. Any opinions, findings, and conclusions or recommendations cx- 
pressed in this material are those of the author and do not necessarily (but, in fact, should) 
reflect the views of the National Science Foundation. 

? There is a long tradition of working scientists who have brought feminist insights to 
bear on their work and also contributed to key aspects of feminist theory and practice. See, 
eg, Pausto-Sterling 1985; Bleier 1986; Fedigan 1997, Zihiman 1997. There are also lu- 
minaries such as Evelyn Fox Keller who left scientific research when they turned to feminist 
analysis of science. See Rox Keller 1985. 

? De Pisan (1405) 1982; Hariess 1830; Merchant 1980 It is not my purpose here to 
review feminist scence studies; I have offered an overview in my recent book, Schiebinger 
1999. See also Fox Keller and Longino 1996; Creager, Lunbeck, and Schiehinger 2001; 
Lederman and Bartsch 2001; Wyer et al. 2001. 
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torians, sociologists, and philosophers—scholars who for the most part are 
outsiders to the workaday world of the natural sciences. By contrast, the 
articles presented here are by working scientists—Margaret Conkey is an 
archaeologist; Amy Bug, a physicist; and Patty Gowaty, an evolutionary 
biologist—who discuss in concrete terms ways in which feminism has 
changed or has failed to change each of their disciplines. Here we see scholars 
grounded in feminist studies of science working inside the sciences. It is 
these scholars who are particularly well positioned to embed gender analysis 
in basic research and train the next generation in these methods. 

One purpose of this cluster is to foster closer relations between feminist 
science studies and the sciences. Feminist science studies has followed a 
path similar to that of its parent fields, science studies and the history and 
philosophy of science: cach has developed as an exacting discipline of its 
own, its insights and methods having made few inroads into the sciences. 
Why this is so needs to be fully explored and widely discussed. In part, 
collaboration between humanists and natural scientists has been limited 
because many scientists—as each author here discusses—think of their 
work as “objective,” existing apart from social relations. In part, collab- 
oration became even more difficult when, in the late 1980s and 1990s, 
certain factions within science studies began to practice intemperate con- 
structivism, to the extent that scientists’ distrust of scholars examining 
their disciplines escalated into the “science wars” (Gross and Levitt 1994; 
Ross 1996). As Conkey notes, many “objectivists” in the debate simply 
assumed that feminists belonged to the “anything goes” relativist camp. 
Drawing on philosopher of science Alison Wylie’s work (1992), Conkey 
describes how many feminists have developed a “strategic ambivalence” 
that “refuses reductive constructivism as firmly as it rejects unreflective 
objectivism.” Feminist archacologists in this tradition recognize the am- 
biguity in data and the existence of sociopolitical factors while still re- 
specting empirical constraints. 

The articles presented here give a sense of how difficult it is for scientists 
to incorporate insights from other disciplines into their own.’ One of the 
contributors told me of furtive moments “stolen from science” to write 
an article for Sigms—a publication that would not have “counted” for 
tenure or promotion in her field. Another told of learning feminist ana- 
lytics on the side as an extra burden in an already full schedule. Another 
noted that feminism is still not a welcome congener to science in many 
of her professional circles: “It has not been easy,” she emphasized. 


* Ror a discussion of the problem of working across the women’s studies /sclence divide, 
sec Mayberry, Subramaniam, and Weasel 2001, sec. 1. 
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Establishing niches for feminism in science has been difficult, but es- 
tablishing science inside bulwarks of feminism has been equally arduous. 
As Conkey pointed out to me, hers is the first article on archacology ever 
to appear in Sggms, a journal that prides itself on being interdisciplinary. 
At the same time that we encourage migration of feminism into science, 
we need to continue our efforts to breed science studies inside feminism. 
Amy Bug, in her contribution, discusses how women’s studies programs, 
usually dominated by humanists and social scientists, can be intolerant of 
suggestions (e.g., for campus events) from scientists because these may 
not be consistent with “cutting-edge” feminism. I would also second 
Conkey’s call for continuing efforts to mainstream feminist-inspired nat- 
ural science into feminism. This cluster demonstrates the kind of creative 
ferment that collaboration across the humanities and the social and natural 
sciences can achieve. 

One thing to consider while reading these articles is the kinds of in- 
tellectual tools these scholars employ to promote feminist research. In the 
past, feminists have attempted to create feminist methods and episte- 
mologies from feminist values. And, indeed, our research embodies many 
core feminist values: Conkey summarizes them here as democratizing 
research, eliminating research that leads to exploitation of nature or other 
humans, resisting explanations stripped of social and political context, and 
so forth; and Bug offers Ruth Bleier’s list, which includes acknowledging 
our values and beliefs, being honest about our assumptions, being re- 
sponsible in our language, and so forth. One aspect worth noting in these 
articles is the nonuniqueness of much of the feminist research discussed. 
In fact one sees a tight interlacing of feminist research programs, first, 
with very standard methods of research, such as a continuous critique of 
foundational assumptions and a relentless search for alternative hypoth- 
eses, new perspectives, and insights; and, second, with other socially re- 
sponsible science, such as attention to social priorities in setting research 
agendas and attention to who benefits in terms of wealth and well-being 
and who does not from particular research programs (Harding 1991). 

What we see in these articles is that methods used by feminists are as 
diverse as the variants of feminism and of science itself. Gowaty, for example, 
makes great headway fighting sexist science with good old-fashioned em- 
Piricism. She is a tough thinker, an ace researcher, and a formidable op- 
ponent with her hands on the data. As she has pointed out to me, no 
one—scientist or otherwise—likes to be criticized: the best way to change 
a particular aspect of science is to do it better than those you wish to criticize; 
that is, to incorporate pioneering insights into a field using the “language, 
tempo, mode, and methods” (however modified) acceptable to that par- 
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ticular field.* These articles demonstrate a core value of flexibility: as with 
any set of tools, feminist tools must be newly fashioned and reworked as 
circumstances change. 

But what then is uniquely feminist about the research discussed in these 
articles? Both Conkey and Gowaty raise the disturbing point (which others 
of us have seen in different contexts) that making females visible and 
raising questions concerning gender can be done without feminism." 
There are, however, distinctive aspects of feminist science studies. Conkey 
has called what she does “doing science as.a feminist” (see her article). 
Doing science as a feminist means mainstreaming politically engaged gen- 
der analysis into all aspects of science—its institutions, theories, practices, 
priorities, and policies. Doing science as a feminist means, as Gowaty 
phrases it, “to modify the rhetoric of the women’s movement into stable 
hypotheses” for use in science. Feminists, then, employ the full range of 
methods, insights, and creative sparks available to them as scientists and 
as feminists. Finding evidence in the laboratory or field may be done with 
well-worn research methods—but put to new ends. New questions about 
old assumptions often lead to the development of new techniques and 
improve the overall design of research, as these articles detail. 

A word of caution: it is an interesting phenomenon that when feminist 
insights become mainstreamed in a science they are sometimes thought 
of simply as “good science.” And perhaps they simply are. This has the 
effect, however, of keeping things labeled “feminist” always on the radical 
fringe. This is one reason some people—even those who support women 
and feminist scholarship—shy away from labeling themselves as feminists 
(something Conkey discusses in her article here). It is important that we 


* Private communication. 

ë Since the late 1980s, gender has become a polite word for feminism. “I do gender 
studies” is more acceptable in the academy than “I am a feminist.” Gender has also become 
widely used in the United States and increasingly in Europe es a polite word for scx. The 
National Science Foundation (NSF), ¢.g., asks for a peincipal investigatoe’s “gender.” It was 
heartening to sec an article ntled, “The Use of ‘Ser and ‘Gender’ to Define and Characterize 
Meaningful Differences between Men and Women,” as the lead article to the National 
Institutes of Health’s (NIH’s) Agenda for Research on Women’s Health for the 21st Century 
(NIH 1999), vol. 1, 15-19. 

* See the conclusion of Schicbinger 1999. “Mainstreaming” gender into science is also 
the basic strategy for reform in the European Union as set forth by the Women and Sclence 
Unit, founded in 1998. Matastreaming is defined as the systematic integration of equal 
opportunities for women and men into scientific institutions, ther cultures, and into all 
programs, policies, and practices: “Into ways of secing and doing.” See Recs 1998; European 
Technology Assessment Network (ETAN) on Women and Science 2000. 


SIGNS Spring 2003 | 9863 


recover insights now considered simply “good science” or “science as 
usual” that grew out of feminism. 

It will be obvious from this set of articles that the effects of feminism 
have not been uniform across the sciences. While feminism is making 
good headway in archaeology and many areas of the life and human 
sciences where objects of research tend to be sexed and gendered, it is 
lagging in the physical sciences. As Amy Bug’s article on physics shows, 
however, more people, now trained in physics and in feminist studies, 
have taken up the cause. As Bug discusses, many mainstream physicists 
today are willing to agree that more women need to become physicists, 
but few accept the notion that feminist insights are useful in describing 
the fundamental laws of the universe. Drawing from a wide range of 
scholarship, Bug offers a valuable assessment of where feminist methods 
converge with those of conventional physics research and pedagogy, and 
where they do not. 

For momentum to continue in feminist studies of science in the coming 
decades, many developments are desirable. Let me highlight four. The 
first is a closer collaboration between humanists, social scientists, and 
natural scientists as highlighted in these articles.” A second desired de- 
velopment is for both humanists and scientists to provide science students 
with basic training in science studies, of which feminist analytics is an 
important component. While most people agree that a student needs to 
learn biology or physics in order to excel in those fields, many believe 
that he or she can just “pick up a critical understanding of gender along 
the way.” Understanding gender dynamics in science, however, requires 
research, development, and training, as does any other field of intellectual 
endeavor. Success in this second desired development might lead to the 
third: making feminist analysis something more men embrace.’ 

Finally, policy reform is required to persuade the NSF to follow the 
NIH’s lead in mandating that gender analysis become a required element 
in basic research. The NSF has limited its programs designed to deal with 
the shortfall of women scientists to attempting to increase the supply of 
qualified women by promoting women’s opportunities in science at all 
levels and by addressing gender issues in some curricular reform. By con- 
trast, the NIH Office of Research on Women’s Health, founded in 1991, 


7 As a small instiative, I will be organizing a workshop funded by the National Science 
Foundation. (2004) on: how wotking adieñtita--both men aid women have coord 
feminist analytics to open new research questions and perspectives. 

* A number of men have contributed substannally to the feminist critique of science; 
one thinks of Scott Gilbert, Caroll Pursell, and those mentioned in the articles here. 
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took the necessary (in my view) step of joining increased opportunities 
for women to mainstreaming gender analysis in medical research (Pinn 
1991). Reforms at NIH worked because a solid body of research, along 
with well-honed tools of analysis, were available to be plugged in from 
leading women’s studies programs at universities around the country. Re- 
search from these programs insisted from the outset that gender intersects 
in vital ways with race, ethnicity, class, sexuality, disabilities, and so forth 
(as also discussed in this cluster). The approach of NIH has not only 
increased the number of women (of many backgrounds) in the medical 
sciences but has also wrought significant improvement in U.S. medical 
bioresearch and health care (Mastroianni, Faden, and Federman 1994; 
Ruzek, Olesen, and Clarke 1997; NIH 1999). 

Some will object that NSF does “basic” research, different in kind from 
that pursued at NIH. But, as this cluster of articles demonstrates, gender 
bias is as real in basic research as in applied research. The NSF currently 
requires all applicants requesting funding for conferences and workshops 
to address the “support and recruitment of underrepresented groups” in 
their proposals (NSF 2001, iii). This requirement should be given intel- 
lectual breadth and bite to ask: How will gender analysis figure in the 
plan of all basic research? 

To return to the question at hand: Has feminism changed science? The 
articles in this cluster answer with a resounding “yes.” Conkey, Bug, and 
Gowaty cach document the ways in which feminists have posed new con- 
jectures and devised new research strategies in their particular fields. Yet 
each author follows the “yes” with a “but.” The process is well underway 
but must become more widely practiced and be ongoing. What is exciting 
about this set of articles—in contrast to the situation, say, fifteen years 
ago—is how embedded this process now is inside the sciences. 


Science, Medicine, and Technology in Culture Program 
Pennsylvania State University 
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Margaret W. Conkey 


Has Feminism Changed Archaeology? 


ortunatety, | am addressing this question—has feminism changed ar- 

chaeology?—in 2002 and not in 1985, for the past fifteen-plus years 

of work in feminist-inspired archaeology have been explosive.’ I will 
take up the topic at hand as follows: First, I will give a brief background 
on archaeology as a discipline, especially in North America. Second, I will 
make a preliminary interrogation: have the questions and concerns of 
feminism and feminist archaeology had any impact on the particular kind 
of archaeological work that is being done? Here I will discuss at least 
three major directions. Third, I will refer to the epistemological impli- 
cations of feminist influences and practices in archaeology and then follow 
this by noting convergences that have helped support the directions that 
feminist archaeology has been advocating. Finally, I will offer something 
of an assessment: what are not only the gains but the remaining or new 
issues, problems, and implications? 


Who are archaeologists In North America? 

Most archaeologists in North America are members of two primary pro- 
fessional organizations with somewhat overlapping memberships, the Ar- 
chacological Institute of America (AIA) and the Society for American 
Archaeology (SAA). The AIA membership includes a wider range of ar- 
chacologists and is the primary archaeology home for those with more 
humanistic and history backgrounds, including most of the classicists, and 
for those who study major so-called civilizations (Egypt, Rome, Greece, 


I am grateful to Londa Scheibinger for inviting me to join this group of commentators 
and for her enthusiastic Inclusion of archacology in her vigilant scrutiny of the sciences. Ir 
goes without saying that I have been especially blessed with so many feminist colleagues in 
archacology at Berkeley, and elsewhere. 

1 An article such as this would, of course, not be possible without all the work done by 
so many feminist scholars in archecology and other fields. Given the strictures on space and 
references, I am both grateful and beholden to those whom I have not been able to reference 
in the article, but whose conmbutions have been enormous 
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the Maya, etc.). Members of the SAA are mainly anthropologically trained 
archacologists who are in anthropology departments; in federal, local, and 
state management; and in cultural resources work; or are avocational ar- 
chaeologists with interests in the Americas. While all archaeologists in- 
creasingly use scientific techniques (e.g., chronometric dating, ground- 
penetrating radar, Landsaat photos, soil chemistry), ALA members tend 
toward more humanistic and text-aided archaeologies practiced quite 
globally, whereas SAA members are more anthropological, and the ma- 
jority practice in the Americas. This anthropological archaeology, which 
emerged in the 1960s (often referred to as the “new” or “processual” 
archaeology; sec, e.g., Johnson 1999), brings with it a certain intellectual 
history that is marked, in part, by a strong and explicit (but sometimes 
confused) identification with science and scientific method. Although the 
scientism of this archaeology has been challenged, especially since the 
1980s, and although there is even a small sector of archaeologists who 
are out-and-out constructivists—“the past is purely a construction in and 
of the present”—it is safe to say that most archaeology being practiced 
in North America is in the intellectual heritage that considers archaeology 
to be a scientific enterprise strongly linked to empirical phenomena: “it 
is through the material culture of the archaeological record that we infer 
the past.” 

Thus it may well be that the rise and perpetuation of an explicitly 
scientific archaeology and a purportedly objectivist approach well into the 
1970s (and since) have been central to why anthropological archacologists 
were not very influenced by nor engaged with the vibrant and pioneering 
feminist and gender anthropology that characterized 1970s sociocultural 
anthropology (e¢.g., Rosaldo and Lamphere 1974). Other factors were 
surely at work as well, including the relatively small number of women 
archaeologists, especially in visible, respected positions (Wylie 1991). 
Overall, feminist interests and even gender research came very late to 
anthropological archaeology. 

A few more observations are relevant about the practice of archacology 
as a field-based and international discipline. The practice of archaeological 
fieldwork has long been male dominated (Gero 1985, 1994), and much 
has been written about this with accompanying statistics to show how the 
“big digs” have been primarily male led—“the practicing field archaeol- 
ogist who himself conquers the landscape, brings home the goodies, and 
takes his data raw!” (Gero 1985, 344)}—and how males have received 
more funding for such excavation than have females (see Moser 1996). 
Not only has fieldwork, and excavation at that, been gendered male, doing 
excavation (as opposed to other kinds of research such as survey research 
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or the analysis of museum collections) and having one’s “own site” have 
been privileged as central to the crucial emphasis on fieldwork, as to what 
defines a “real” archaeologist. This is a rich topic to be mined in relation 
to feminist concerns. 

Second, many of us in the United States, as well as archacologists from 
other countries, “do” archaeology in places other than our or their own 
countries; most of these other countries have different research traditions, 
intellectual and scholarly paradigms, and cultural constraints and expec- 
tations that are also gendered (e.g., Nelson, Nelson, and Wylie 1994) and 
sometimes gendered differently. And there is at least another entire paper 
to be written on the fact that in the past fifteen years some distinctly 
different approaches to feminist and gender archaeology have evolved in 
different research traditions (¢.g., compare Conkey and Gero 1997 with 
Serenson 2000). Many European feminist archaeologists, for example, 
consider their work to be more concerned (than is that of North American 
gender archacologists) with such issues as identity construction, life cycles, 
and the body. They would suggest that many North Americanists have 
focused more on gender roles, labor, and status and have remained more 
under the sway of their scientific archaeological legacy (Gilchrist 1999), 


The feminist inpact At least three directions 

I have tried to give a sense of some of the contexts of archaeological 
practice and the many dimensions in which a feminist critique has been 
called for, In fact, there now exists a vibrant literature that addresses gender 
and feminist issues in and for archaeology. Have the questions and con- 
cerns of feminist archacology had any impact on the kind of archaeological 
work that is being done? 

Not surprisingly, one of the first concerns of feminist-inspired archae- 
ology has been to make the women of the past visible, particularly once 
archaeologists came to see the highly androcentric accounts of the human 
past that prevail (Conkey and Spector 1984). This research and inquiry 
has had enormous success, but, perhaps, at some cost. From the mid- 
1980s and into the present, at least 80 percent of the literature that one 
might consider under the rubric of feminist archacology in its broadest 
sense is literature about women, females, and recovering and “finding” 
women and gender relations. A fuller account of this phenomenon would 
have to take into consideration wider social science-related discussions of 
how gender came to take the center stage, what kind of a concept it is, 
how it is problematic in our international communities where there is no 
comparable term (e.g., in Spanish or French), and how gnarly a concept 
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it is when considering human societies that existed thousands and tens of 
thousands of years ago. Problematically, to some of us, gender has been 
studied without engagement with feminist resources (see Hanen and Kel- 
ley 1992; Wylie 1996; Conkey and Gero 1997). In fact, while there are 
many books on and adherents to gender archaeology,” these are far more 
visible and numerous than those explicitly taking up feminist archaeology. 

Alison Wylie (2001) has made the case that gender-focused archae- 
ology, and one in which women and gender are made visible, is certainly 
well within the intentions of feminist work: that is, to be sure that gender 
is not “disappeared” (after Longino 1994). One central example of how 
this interest in women and gender has led to innovations and new direc- 
tions in research would be the research into past cultural situations (or 
so-called contexts) in which women were likely to have been present or 
in which gender was “at work.” Here both these very contexts (such as 
houschold labor) and related classes of information and archaeological 
artifacts (such as spinning, weaving, and net making) have been explored, 
usually with more intensity, scrutiny, and methodological innovation than 
ever before. There is no doubt that there is much more work at what we 
might call the microscale, at the level of the household or the event where 
daily practices, structured space, local knowledge, and local production, 
for example, are both more accessible to the archaeologist and have been 
taken up with new vigor and success, motivated in large part by a concern 
for women and gender (see, e.g., Tringham 1991). 

While we want to understand past life at both the macroscale—such 
as trading networks, sociopolitical alliances, demographic trends, and so 
on—and at the microscale—such as households, and especially the po- 
tential and actual productive practices of women and children—the latter 
has been, until recently, relatively ignored. This has been especially the 
case given the macroscale, “big systems” concerns of the still dominant 
theoretical framework of “processual archacology.” However, along with 
increased interest and attention to the microscale come both additional 
theoretical resources (¢.g., Joyce and Gillespie 2000 on house societies) 
and methodological developments, such as highly developed micromor- 
phology and soil chemistry to infer microscale practices from such things 
as analyses of deposits (especially on house floors) and more detailed 
architectural histories that look at the life cycle of a “house” or structure 
more than at its static form at any one time. Overall, one major contri- 


2 Examples of gender archacology publications would include Wright 1996; Nelson 1997; 
Hays-Gilpin and Whitley 1998; Secenson 2000. 
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bution of feminist-inspired archacologies has been to emphasize the cen- 
trality of a more explicitly multiscalar archaeology. 

For example, the usual story about the establishment of Inca political 
influence in the Andes would stress primarily the macroscale processes of 
“political expansion,” assumed to have been orchestrated and enacted by 
men. But in a close study of changing spatial patterns of the household- 
level production of corn, along with bone chemistry analyses of skeletal 
remains of males and females that allow us to infer their diets, Christine 
Hastorf (1991) has shown that an integral component to this “political 
expansion” was a local-level, even houschold-level, intensification of corn 
production and processing (which is ethnohistorically known to have been 
the domain of women) and a shift in dietary intakes. From this evidence, 
Hastorf has reasonably inferred increased labor by women and increased 
_ com consumption by men in the form of corn-based (chicha) beer, as 
part of requisite political feasts that make manifest Inca political control. 
Thus, Hastorf provides us with an excellent insight into the entangled 
relationships between gender, food, and politics. 

A second arena that has been the subject of renewed interest and in- 
creasing sophistication, thanks in large part to feminist-inspired archae- 
ology, is visual representations (art, imagery, iconography). Of course, 
here is a domain of cultural production where “women” might be more 
immediately and convincingly “visible,” because they are actually depicted 
in murals, as figurines, on monuments, or in rock art. Some archacologists 
have embarked on a long-overdue consideration of what images, especially 
of gendered subjects, might mean, drawing in part from art history and 
theories of representation. As in the wider field of feminist studies, such 
inquiry often sheds light not just on women and females but also on 
masculinity, males, and the varied ways in which engendering—as a socially 
transformative process (¢.g., Joyce 2000)—may have been enacted in an- 
cient societies. For example, Rosemary Joyce (1998, 2001) has drawn on 
the feminist mobilization of performance theory and concepts of perfor- 
mative gender in regard to ancient Mesoamerican images, iconography, 
figurines, and other material culture. This inquiry allows us to see how 
concepts of “personhood” were made manifest in differing ancient Me- 
soamerican societies at varying historical moments, and Joyce shows how 
detailed analyses of imagery with an explicitly feminist eye can yield in- 
sights into aspects of sexuality, homocroticism, gendered statuses, and 
symbolic capital in past human societies, topics hardly imaginable to pre- 
vious generations of archacologists. 

As well, it bas been feminist perspectives on the ss of visual images 
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in the presentation of archaeological knowledge that have opened up a 
new field of critical analysis. That is, the visual language of archae- 
ology—our maps, charts, and the artistic reconstructions of scenes from 
the past—is crucial in how archaeologists convince their readers (Moser 
1998). But this imagery is not neutral, especially in regard to the rep- 
resentation of males, females, and gender. For example, surveys have 
shown that males dominate many scenes of the past (Gifford-Gonzalez 
1993) in a way that conveys the idea that they were the ones most re- 
sponsible for such revered (by us) cultural creations as Ice Age cave art, 
new technological inventions, and the governance of great civilizations. 
The visual impact of such scenes, especially in more popular media, has 
contributed to the legitimation of contemporary, patriarchal notions of 
hierarchy, value, and essentialized gender roles. These are often justified 
in the present by references to aspects of the past about which we do not 
(yet) ‘have any way of knowing who the makers and actors were; for 
example, we just do not know who it was that painted caves in Ice Age 
Europe, even if modern-day artists’ depictions of Ice Age cave painting 
“tell us” such painting was done by men only (Conkey 1997). 

Third, feminist archaeology has been especially concerned with artic- 
ulating critical analyses of heretofore assumeds and taken-for-granteds, 
many of which can be shown to be highly gendered concerns of the 
present. For example, we have categorized most of the human past into 
periods defined by technologies or economies (e.g., the Stone Age, the 
Iron Age, hunter-gatherers, village agriculturalists); the centrality of tools 
and technologies in explaining our evolutionary success (“man the tool- 
maker”) is much heralded. However, by not only questioning these as- 
sumed centralities and objects of knowledge as being highly gendered in 
line with contemporary gender ideologies but also pursuing other possible 
factors and processes that must have been “at work” over the course of 
human cultural life, feminist archaeologies have expanded the ways in 
which we might come to understand the long-term changes of human 
socicties as well as the local enactments of particular human societies and 
even individuals. For example, an archaeology concerned with gender has 
drawn our attention to such processes as the establishment of social al- 
liances and the social, and differentially gendered, relations of production; 
to female as well as male initiation sites; and to the importance of gath- 
ering, scavenging of kills, and small-game hunting, often the task of 
women and children, even in so-called big game hunting societies. 

That is, feminist approaches have raised questions about our very central 
operating concepts—technology, inequality, household, hunting, and even 
gender—which we have previously held as somewhat essentialized or nor- 
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mativized phenomena. Feminist archacologies are concerned with the con- 
sistent unquestioned linkages of certain activities of the past with cach 
gender (e.g., male activities/female activities) and, furthermore, with as- 
sumptions of the very existence of a bipolar, two-gendered world in past 
socicties. 

As a result of more than a decade of feminist-inspired archacologies 
that have explored new domains and critiqued taken-for-granteds, there 
is little doubt that we are often doing better archaeology. We have begun 
to expand the range of possibilities as to what happened in the past; we 
have shown how there are other stories to be told. We have learned, for 
example, about the role of different kinds of women’s labor (textile man- 
ufacture, food production) in maintaining the Aztec state (Brumfiel 
1991). We have learned about the ways in which boys and girls were 
differently gendered into the adult world (and in more than two ways) 
in ancient Mesoamerica (Joyce 2000). We have come to see that the 
famous female figurines of the Late Ice Age in Europe bear testimony to 
intricate weaving skills, suggesting that those who were net makers and 
weavers of knots were also the makers of the figurines (Soffer, Adovasio, 
and Hyland 2000)—a rather different story from the one usually told 
about the figurines as “Venuses,” made for the male gaze or solely for 
promoting or revering female fertility, collapsing female value into a bi- 
ological domain. 


Some epistemological bnpiications 
Feminist archacology has been more than fortunate to have at our side 
an articulate feminist philosopher of science, Alison Wylie, for whom ar- 
chaeology has always been a major analytical focus. Among Wylie’s im- 
portant observations is the perhaps unique position of feminist archae- 
ologists vis-a-vis the epistemological debates or differences within the 
discipline. By the 1990s, it appeared as if there were only two epistemic 
options in archaeology once one recognized the sociopolitical aspects of 
archacology, as happened at least to some extent in much of the discipline. 
On the one hand, there was increasing and explicit acknowledgment that 
sociopolitical factors matter and that archaeological activity and knowledge 
embody the situated interests of its makers (c.g., Trigger 1984; Kohl and 
Fawcett 1996). On the other hand, there has been much—sometimes 
hostile—denial of this by those who maintain that archaeology is an ob- 
jective science and any sociopolitical factors are external to the process 
and its product. 

Wylie has effectively argued that feminist research in archaeology is one 


5% i Conkey 


area in which advocates have, all along, not opted for one or the other 
of these two polarized epistemic options. Rather, she suggests that feminist 
researchers are characterized by a “strategic ambivalence” that “refuses 
reductive constructivism as firmly as it rejects unreflective objectivism” 
(Wylie 1997, 81). As such, feminist archacology has created an alternative 
epistemic position, even if many of the objectivists would unreflexively 
(and incorrectly) lump us with the more relativistic “camp.” This position 
of feminist archaeology recognizes both the ambiguity of the archaco- 
logical record and the existence of sociopolitical factors and contingencies 
and yet insists on respecting empirical constraints (see also Wylie 1992): 
while there may be a number of alternative interpretations, it is not the 
case that one can say anything! 

Furthermore, feminist archaeology has taken up some of the episte- 
mological and therefore procedural mandates of feminist thinking more 
widely (see Longino 1994 and Wylie 1995, as well as Bleier 1984): to 
resist single-cause explanations stripped of their social and political con- 
text; to eliminate research that leads to/endorses the exploitation of not 
just nature but of other humans; to democratize research, fostering views 
from “many wheres”; to be open to continuous revision, in theory, evi- 
dence, and interpretation; to favor theories that do not “disappear” com- 
plexity and heterogeneity; and, above all, to pursue continuous critical 
assessment of our key categories of analysis and key presuppositions. 


Contributing convergences 
There have also been certain converging trends within the field and with- 
out that have helped support (and even authorize) the directions that 
feminist archaeology has been outlining and advocating. For example, in 
her now classic feminist monograph, an archaeological study of a Wah- 
peton Dakota village, Janet Spector (1993) fully takes up one of the carly 
concerns of feminists in archaeology, namely, what we might call “peopling 
the past” (see also Tringham 1991); that is, putting faces on the people 
of the past instead of talking about the past in terms of impersonalized 
(if not depersonalized) phenomena such as technoecological strategies, 
subsistence systems, intensification of agricultural production, and so on. 
Peopling the past means valuing the experiences and contributions of men, 
women, and any other genders. In fact, such an approach wants to place 
human experience and social action at the forefront, which itself forces a 
scrutiny of assumptions, epistemologies, and exactly what our objects of 
knowledge are. 

On the one hand, in her monograph, Spector shows how the very 
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classification systems and practices that archaeologists use to deal with the 
artifacts (¢.g., “broken bone technoforms,” rim shards) found in archae- 
ological sites are depersonalizing. On the other hand, she shows how 
effective it can be to create a narrative, even if an admittedly speculative 
but plausible narrative, that links artifacts (in her specific case study, a 
bone awl) with a putative owner or user (an imagined young Dakota girl). 
Here she draws on ethnohistory to make this link, but even if the awl in 
question were not that of a specific young girl, the effect of the narrative 
is to bring into focus the experiences of people and their material worlds, 
and these can be varied and varying experiences. 

This kind of “peopling” is in convergence with wider trends in the 
discipline of archaeology and its sociopolitics of the last two decades that 
have required archacologists in most places to confront more explicitly 
who the stakeholders are in the knowledge that we produce. That is, from 
other quarters (e.g., federal law, the Native American Graves Protection 
and Reburial Act), archaeologists are being pressured (appropriately) to 
be more self-reflexive about the knowledge/stories they tell and to be 
more responsible to indigenous peoples and descendant communities and 
to others who may be stakeholders. These pressures very much support 
and endorse the kind of “peopled past” for which Spector and others 
argue. And, for Spector, it was the very intersection and mutual rein- 
forcement of her feminist commitments and her sense of responsibility to 
the descendant (Dakota) communities of the specific archaeological site 
that provided the crucible within which her monograph was conceptu- 
alized and written. 


Has feminism changed archaeology? 
Absolutely: the archaeological study of gender and the gender of archae- 
' ologists are in most introductory textbooks. Gender and feminist archae- 
ology are topics for entries in the current spate of encyclopedias of ar- 
chacology and of the social sciences (e.g., Engelstad 2001), and an entire 
encyclopedia of archaeology and gender is in the works. At least two 
presses have a publication series on archaeology and gender (University 
of Pennsylvania Press and AltaMira Press), and in 2000 the very first (but 
so far, only) academic job ad explicitly for a “feminist archaeologist” ap- 
peared in the October Anthropology Newsletter (AN). 

Yet, in some ways, these are phenomena that can be more or less 
ignored; passive smoke has had more impact on American social life than 
passive “acceptance” of archaeology of gender or feminist archacology 
has had on archaeological practice. Undertakings in gender or feminist 
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research are still relatively ghettoized: it is mostly women who “do” it. 
The research that is being produced is often undertheorized (Conkey and 
Gero 1997; Bender 2000); that is, “gender” is still often just another 
variable that has been added to an unreflexive, somewhat positivist ap- 
proach. Many still proclaim that we cannot possibly “see” gender. Overall, 
there are a number of crucial issues that other feminist scholars have been 
working on that are not yet in the vision field of most archaeologists, even 
thosc working with gender or feminist concerns, such as the debates over 
concepts of “difference” and work on the intersectionalities of race, class, 
and ethnicity (e.g, Collins 1999), as well as with sexuality, although this 
latter domain has just gotten off to a very exciting start with an edited 
volume on archacologies of sexuality (Schmidt and Voss 2000). Here the 
editors showcase nearly a dozen case studies of how archaeology can 
contribute to understanding sexuality in the human past: from studies of 
societies with multiple genders to the historic archacologies of prostitution 
and how an archacological study can yield insight into sexualities within 
a nineteenth-century women’s prison in Tasmania. Despite such work, 
many models that archaeologists have been using in their enhanced ap- 
proaches to the microscale are unreflexively Western, normative, and 
heterosexual. 

While there is no doubt that the concept and study of “gender” is 
visible, archacology has not engaged critically with what it means to “make 
women visible” and how we have done so. Many archaeological accounts 
have provided only an “optical illusion” (after Burton 2000) whereby, 
yes, there are now women, but in roles, activities, and significances that 
are unproblematized. As some of us have argued (Conkey and Tringham 
1995) in relation to the reinterpretation of ancient female figurines as 
veritable “goddesses” of a female-centered world, to replace a patently 
androcentric and totalizing narrative with a gynocentric yet totalizing and 
limiting narrative is to miss the point of feminist scrutiny. Furthermore, 
archacology has not, to any observable extent, critically engaged with what 
it means to do archaeology (whether or not gender is a topic) asa feminist; 
attention to the feminist practice of archaeology is only emergent (Conkey 
and Wylie 1998); and many aspects of feminist practice (¢.g., collaborative, 
activist, and participatory methodologies) are well suited to archaeology. 
While most of the archaeology and gender literature has been in edited 
volumes (e.g., Wright 1996; Claassen and Joyce 1997, among many) or 
a few single-authored volumes (e.g., Nelson 1997; Gilchrist 1999), to 
take up an entire monograph-length study from an explicitly and theo- 
retically engaged feminist perspective is still very rare (e.g., Spector 1993; 
Gilchrist 1994; Joyce 2001), not to mention the fact that articles that 
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explicitly address gender (to say nothing of feminist archaeology) in the 
major archaeology journals are infrequent. 

Even more important and problematic is the fact that feminist-inspired 
archaeology has not yet made itself very visible in mainstream feminist 
scholarly journals and edited collections. There is an absence of (much) 
meaningful dialogue between archaeological theory and feminist theory, 
and few feminist scholars are aware of the extensive literature and en- 
gagement of archaeology with gender and feminist research. 

In archaeology “gender archaeology” has been a productive entry into 
diverse archacological topics, even if it has been “contained” (in part, by 
not being theorized) and the overall effect has been more conservative. 
Nonetheless, what constitutes (archaeological) knowledge is up for dis- 
cussion, as well as is who can be a knower in the discipline. Given that 
archaeological knowledge has been a crucial and major contributor to the 
particular (discriminatory, patriarchal, and essentialized) versions of hu- 
man life that we now all still exist within, feminist influences in archacology 
have certainly begun the necessary challenges of that knowledge and have 
begun to transform it so as to change these worlds. To the extent, fur- 
thermore, that this is being done without our becoming “anything goes” 
kinds of relativists, feminist archaeology has an even richer future. 


Archacological Research Facility 
University of California, Berkeley 
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Has Feminism Changed Physics? 


Someone once said: “Scientists and prostitutes get paid for doing what 
they enjoy.” 

—Stephen Hawking, Black Holes and Baby Universes and Other Essays 
(1993, 16) 


Women’s work is of a particular kind . . . it always involves personal ser- 
vice. It requires caring labor—the labor of love. 
—Hillary Rose, Sex and Scientific Inqutry (1987, 275) 


n this article, I assess the recent manner in which feminist ideas have 

contributed to Western physics. This assessment is complicated, for 

there exists a strong tension between differently aimed critiques of the 
field. Among practitioners, there is an inclination to distinguish sharply 
between issues of “physics” and issues of “physicists.” Thus, on the one 
hand, most physicists concede that the gender and racial composition of 
physics students is in need of balance. This is correlated with a mainstream 
movement to create race- and gender-friendly “niches” in the university 
for students who are “different” and with efforts by women physicists to 
network, mentor, recruit, and retain more women and help each other 
build healthy careers within the mainstream. On the other hand, most 
physicists presume that feminist critique is incapable of generating ideas 
that will make a superfluid colder, a plasma hotter, or a particle beam 
more intense. This is correlated with the fact that feminism has done 
essentially nothing to transform what one might call “orthodox physics”: 
the body of laws, the rules of inference that relate laws to consequences, 
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and the experimental methodologies by which physicists interact with and 
build abstractions of the natural world. Finally, most physicists would like 
to see more young people pursue physics and to have more sympathy for 
physics from an educated public. This is correlated with the existence of 
a physics education reform movement, which is thriving. Yet this move- 
ment is largely disconnected from the literature on race-, class-, and gen- 
der-dependence in knowledge acquisition strategies. 


Getting the right number: Education reform 

To the uninitiated, demographics is the only issue relevant to women in 
physics. This does not imply, however, that this concern is foolish or 
misplaced. It may be that a “critical mass” must be achieved before fem- 
inism within the field of physics can mature and proceed as in other fields. 
To date, women are seriously underrepresented in physics: in 1998, 
women constituted 51 percent of the world population, and in the United 
States 21 percent of the bachelor’s degree recipients, 13 percent of Ph.D.s, 
17 percent of assistant professors, and 3 percent of full professors (the 
figure did not change in the four years between 1994 and 1998). Women 
are 40 percent more likely than men to be hired in a part-time job (Ivie 
and Stowe 2000). Members of underrepresented minority groups are 
under-underrepresented. In 1997, fewer than 2 percent of physics Ph.D.s 
went to black Americans. Of these fifteen people, fourteen were men 
(National Science Foundation 2000). In 1996, Roman Czujko reported 
that the number of institutions with no women on the physics staff had 
dropped from 55 percent to (only!) 35 percent in a decade and that 
essentially no progress had been made in the number of African-American 
and Hispanic Ph.D. recipients. 

In order to recruit and retain physics students, a physics education 
reform movement has taken hold. The Physical Science Study Committee 
(established at MIT by Jerrold Zacharrias) took up the work in the 1960s. 
Since 1989, Project Kaleidoscope, a national alliance of scholars, has 
worked to reform physics as well as other sciences, mathematics, and 
engineering. In 1999, the American Association of Physics Teachers 
(AAPT) and the American Institute of Physics (AIP) founded a Task Force 
on Undergraduate Physics (Hilborn 2000). The goal was a major revi- 
talization of undergraduate physics courses. There are currently at least 
twenty U.S. graduate programs offering Ph.D.s in the field of physics 
education research (PER) and thirty-five tenure-track positions in PER 
for people who specialize in “how studehts learn physics” (Lopez and 
Schultz 2001). 
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All of the notable curricular movements have what we might recognize 
as “female-friendly” activities (Rosser 1990, 1995). Examples include Eric 
Mazur’s “peer instruction” (1997), in which students interact in small 
groups and cither agree or agree to disagree on answers; Wolfgang Christian 
and colleagues’ “just-in-time-teaching” (Novak et al. 1999), in which stu- 
dents engage in face-to-face coaching on problem-solving skills, professors 
use their students’ own words in lecture, and the program stresses the 
importance of the professor’s learning about the experiences of individual 
students, not just the class as a whole; Lillian McDermott’s “inquiry-based 
physics” (1996), a program that allows students to begin with their own 
speculations, make extended observations, and develop their own concepts 
and models to construct knowledge; and Priscilla Laws’s “workshop 
physics” (1997), which features hands-on activities with both specialized 
and nonspecialized laboratory equipment and which is predicated on the 
idea of lecture-free “active learning” and of trusting a student to teach 
herself or himself additional material. In polling more than a dozen uni- 
versities that offer advanced degrees in physics education, I found much 
sensitivity to difference, good will toward women succeeding in physics, 
and substantial female populations of students and postdocs. In three cases, 
I was told that issues of women were a side interest on which participants 
had done research. 

In summary, the good news about PER is that many of its axioms are 
feminist related, for example, that the student body should be more diverse 
ethnically and economically and that physics should be taught to empha- 
size its connection to the daily lives of people in our society (Hilborn 
2000). On the other hand, the axioms show a very early feminist stage 
of curricular reform. Sue Rosser (1997) notes that faculty who have in- 
itiated programs to attract and retain more science students, including 
women, typically come from the sciences and typically (though not always) 
do not have an extensive knowledge of women’s studies and feminist 
theory.’ For example, we might not hear an explicit mention of the 
women-and-minorities problem but, rather, a reference to “different 
types of students,” nor would there be explicit mention of historically 
black or women’s colleges but an oblique comment that “departments 
have different missions” (Hilborn 2000). In a recent article in Physics 
Today, the authors discuss how cognitive science research shaped the 


1 Priscilla Auchincloss, Karen Barad, Angela Barton, Ingrid Bartsch, Kaye Edwards, Anne 
Fausto-Sterling, Scott Gilbert, Bonnie Schulman, and Bonnie Spanier are just a few of many 
“fall-fledged” scientists with full women’s studies credentials who have designed science 
curricula, 
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kindergarten—grade 8 (K-8) science education reform movement (Lopez 
and Schultz 2001), yet there is no mention of the extensive cognitive 
science literature on how the gender of the child plays a role in learning 
behaviors.? In a box labeled “Are You Part of the Consensus?” there is 
a list of items instructors want their students to know and to be able to 
do. While many of these are not inconsistent with a feminist teaching of 
science—“Okay to take risks,” “no wrong answers,” or “team- 
work”—none critique science and none are overtly feminist. A pedagogue 
taking the traditional approach—one that Karen Barad (1995) describes 
as a boyish, Feynmanesque, “physics is phun” one—could have penned 
them all. This situation might remind those with a knowledge of social 
history of the social action movements of the 1960s and the lack of direct 
attention paid to women’s issues in “the Movement,” which eventually 
spawned a separate women’s movement (Curthoys 1988). 

One wonders whether the reason that “the pipeline leaks” and that 
women leave physics at each ascending professional level is that there is 
a cost for being different, for speaking in a Gilligan-type (Gilligan 1982) 
“different voice” among one’s adult peers in the scientific community 
(Faludi 1991). The mainstream deems it fine to offer introductory courses 
with alternative curricula based on different ways of knowing. It becomes 
progressively less fine for one to display the traditionally devalued way of 
speaking or knowing as one ascends the educational ladder. (Is the as- 
sumption, therefore, that these courses will get women and minorities 
through some immature phase so that they may subsequently use only 
orthodox scientific expression and practices?) This is reminiscent of the 
lack of women and “increasing defeminization” as one ascends in other 
professions, for example, in literary scholarship wherein “the price of the 
ticket into the professional ranks is, to use Fetterley’s provocative term, 
cognitive and discursive ‘immasculation’—learning to think and argue like 
a man” (Schweickart 1996, 314-15). This also resonates with recounted 
experiences of aspiring professionals who are nonwhite and who function 
in a white professional sphere: “We had to hang up our nativeness outside 
the door and come in and think like white people” (Goldberger 1996, 
337). 

If a “rising tide lifts all boats” philosophy were valid, explicit consid- 
eration of feminist ideas would not be necessary in PER. Yet the feminist 


2 Bibliographies can be found on this subject, including those by Faye A. Chadwell 
(Rosser 1995, 231) and Laura McCullough (2001a). In addition, see Belenky et al. 1986; 
Campbell 1992; Philbin et al. 1995; Giese 1996; Baner and Shea 1999; Hodari 1999; Kimura 
2000. 
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literature suggests otherwise. There are different male/female responses 
to some of the techniques and tests at the forefront of college-level physics 
reform (Laws, Rosborough, and Poodry 1999; McCullough 200la, 
2001b). While results remain preliminary, tests rewritten to feature female- 
friendly situations have been found to improve women’s scores in greater 
proportion than men’s (McCullough 2001b). Certain questions about 
rockets and cannonballs may give male students a gender-related advan- 
tage (McCullough and Meltzer 2001). Claude M. Steele (1997) notes 
that the “stereotype threat” implied in merely being asked to put one’s 
race down on a questionnaire before taking a test depresses minority 
performance, yet it seems slightly to enhance majority performance, es- 
pecially in mathematics. Elaine Seymour’s and Nancy Hewitt’s extensive 
work on why women and men switch out of science, mathematics, or 
engineering (SME) majors finds a wealth of qualitatively different re- 
sponses to the same classroom stimuli, depending on the race and gender 
of the respondent (Seymour 1995; Seymour and Hewitt 1997). Clearly, 
there is an as yet unrealized opportunity for feminist ideas to join with 
the dynamic PER movement and infuse some vital knowledge that is 
rooted in feminist research. 

The mainstream has recognized the fact that segregated mentoring or 
learning environments seem to work in physics, as shown, for example, 
in the stunning successes of historically black (two-thirds of all African- 
American physics bachelor’s degrees in 1999) and women’s colleges (Mul- 
vey and Nicholson 2001). Gender-friendly niches have sprung up: special 
programs for minorities at major universities and labs, networking activities 
for graduate students on campus, and women’s networking sessions at 
major meetings. Yet at well-known universities that have some of these 
outreach programs in place, it is not unusual to also see an entire semester’s 
departmental physics colloquium schedule without a single woman 
speaker. A well-informed article on the subject of diversity programs at 
various universities recently published in Scismce magazine in a section 
titled “Trends in Undergraduate Education” (González 2001) describes 
strategies, including carly involvement in research and mentoring, that 
allow African-American students to surmount barriers (Rey 2001). Yet, 
in an adjacent article on the subject of early involvement in research, it 
is not mentioned that this has proven good for women and minorities 
(Mervis 2001). In another nearby article, on the newly perceived impor- 
tance of mentoring at the undergraduate through postdoctoral levels, 
there is no mention of issues relating to a student’s race, gender, or class. 
The very existence of such articles is heartening. Yet the lack of these 
natural connections being made between articles on “regular” and “spe- 
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cial” types of students shows that reforms, while consistent with feminism, 
have not been fully integrated into the mainstream. 


Culture clash, culture lag 

In the science wars, scholars who hope for acceptance in both feminist 
and science communities are sometimes caught in a no (wo)man’s land.’ 
People are rarely able to engage in both scientific and feminist research 
(Auchincloss 1996). When they do, their energies may be placed in areas 
that are outmoded from the point of view of mainstream feminist scholars 
yet radical from the point of view of mainstream scientists. Scott Gilbert 
(personal communication, 2001) reports that his gender-study group’s 
influential critique of cell biology (the thrust of which is that feminist 
critiques are scientifically important to a field that is marred by gendered 
metaphors of fertilization and other processes) went unnoticed and unem- 
braced by mainstream feminist scholars until mainstream antifeminist 
scholars Paul Gross and Norman Levitt targeted it (Gross and Levitt 
1994).* A recent rejection letter for funding to bring a feminism/science 
performer to the Swarthmore campus reads: “The members of the Com- 
mittee felt that B is somewhat dated as a feminist performer.” The “dated” 
performance revolved around women scientists who were lost to history 
and of whom a traditionally educated physicist still learns nothing. 

The sluggishness with which natural scientists have set about to re- 
position women in their history and praxis stands in remarkable contrast 
to the situation in the humanities. Biographical collections of women 
scientists published before the 1980s are rare; they have appeared in good 
numbers only in recent years. Rosser (1988) studied the paucity of fem- 
inist papers at scientific meetings (¢.g., the American Association for the 
Advancement of Science [AAAS]) when compared with the number at a 
major meeting of humanists (Modern Language Association [MLA]). She 
has also described the waves of feminist science curricular reform, and she 


? The term science wars refers to a recent (within a dozen years) and acnmonious conflict 
that has arisen between some scientists and some in the field of science studies. The issucs 
center oa the validity of critiques of tradinonal theories of scientific knowledge—whether 
they are well founded and whether they are injunous to progress in science. 

* The paper in question is Beldecos 1998. It bas since been updated as Gilbert 2000. 

* See, c.g., Rossiter 1995; Shearer and Shearer 1996; Reynolds 1999, Ambrose et al. 
2000; Ogilvie 2000; Sullivan 2001. 
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finds that among a set of prominent national efforts, articulated goals are 
either at stages 1, 2, or 3 out of six sequential stages (1998).° 

If first-wave historical feminism is the “liberal feminism” of the 1960s 
and 1970s (Barton 1998), which corresponds to the “liberal critique” 
(Keller 1987) of science that addresses skewed employment yet makes no 
claim that science would change with more women, then mainstream 
physics is still awash in the first wave. This wave might be said to have 
crested with the founding, in 1972, of the Committee on the Status of 
Women in Physics (CSWP) of the American Physical Society (APS), the 
world’s largest professional organization of physicists. The liberal critique 
found its voice with papers such as Vera Kistiakowsky’s (1981) “Women 
in Physics: Unnecessary, Injurious, and Out of Place?” As the years have 
passed, the slow progress of women and minorities into the professional 
sphere has remained a matter of concern (Vetter 1988; Fehrs and Czujko 
1992). Currently the mainstream, as represented by organizations like the 
AIP (American Institute of Physics), the NSF (National Science Foun- 
dation), and major universities, is enthusiastically behind the idea that 
more women are needed at all levels. In the words of Howard Georgi, 
there is “unconscious discrimination” because physics selects for “asser- 
tiveness and single mindedness” (2000). Says Georgi, these qualities are 
stand-ins for what we really want as a community of physicists, and they 
map well into a set of men (a feminist might correct that to people who 
“do male gender” or with “male gender ideologies”) who are able to do 
good physics. 

Arguments for including women tend to be based on equity concerns, 
or the concern that people with good minds should not be turned away 
when they might be utilized in the service of physics-as-is. Arguments 
tend not, for example, to be based on feminist empiricist claims that only 
a diversely gendered group can produce unbiased results or that the prob- 
lems chosen and methods used must be divested of an existing Western 
or androcentric bias (Harding 1987). Interestingly, cautionary words 
along these lines have been articulated by eminent physicists, as in: “It 
may be easier to adapt oneself to the quantum-theoretical concept of 
reality when one has not gone through the naive materialistic way of 
thinking that still prevailed in Europe in the first decades of this century” 


* The sx Rosser phases of curricular reform might be described as (1) absence of women 
not noted, (2) absence of women noted, (3) barners to women’s participation identified, 
(4) inctusion of historical women scientists, (5) inctusion of women and feminist perspectives 
in the doang of science, and (6) reconstruction and redefinition of science to be unreservedly 
inclusi 
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(Heisenberg 1958, 202). Yet mainstream physicists are deeply troubled 
by feminist epistemologies of science such as those of Helen Longino or 
Donna Haraway that claim that a community is required in order to 
interpret and ratify the most fundamental acts of observation and under- 
standing (Haraway 2001; Longino 2001). That a broader community 
could be generative of more good ideas is not troubling to a physicist. 
That it could be more objective is. As Evelyn Fox Keller notes, “a first 
step. . . in extending the feminist critique to the foundations of scientific 
thought is to reconceptualize objectivity” (1987, 238). 

Such a reconceptualization is a move that mainstream physicists are 
loath to make. Priscilla Auchincloss recently wrote a reasoned and mod- 
erate article on physics and feminism in an APS newsletter, suggesting 
that “feminist studies may hold a key to the success of efforts to attract 
and retain women . . . create gender equitable environments . . . and 
to reform physics education” (1998, 15). The responses, in the form of 
letters to the editor, were not heartening, with one respondent titling his 
reply “Must We Atone for Sins of the Past?” In calling her use of the 
word heresy “overwrought,” the respondent himself spins an emotionally 
overwrought defense of physics-as-is. Of five replies, only one respondent 
(male) demonstrated a working knowledge of women’s studies and la- 
mented the inability of the monumental present culture to “stop defining 
women as ‘other’” (APS News Online 1998). 

The anthropological concept of “culture lag” has been applied by 
Henry Etzkowitz, Carol Kemelgor, and Brian Uzzi (2000) to an anti- 
quated vision that scientists hold of their own sociopolitical structure. 
Physics certainly lags behind most other sciences in providing a culture 
that proves desirable to women practitioners. The problem is exacerbated 
by the real culture of physics hiding behind an antiquated mask. For 
example, the stereotype of the lone investigator obscures the fact that 
scientists are members of a community (Harding 1987). Members con- 
stantly trade their stocks of “social capital” (Etzkowitz, Kemelgor, and 
Uzzi 2000). The “lone investigator” myth impedes recruitment and re- 
tention of women in many ways; ultimately, a successful woman must 
weave herself into a social network in order to establish collaborators and 
win support. 

As a second example of a culture lag in physics, consider the widely 
held view that physics is the most “fundamental” of natural sciences. 
Barbara Whitten (1996) notes that physicists equate fundamentality with 
cliteness. She cites evidence that physicists take the existence of a hierarchy 
among subfields for granted, with work that is most fundamental (i.e., 
elite) associated with work that probes the tiniest, most elementary con- 
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stituents of matter. In tbis hierarchy, it is no surprise that subfields such 
as biophysics and physics education are at the bottom (Whitten 1996).” 
(These subfields are interdisciplinary, accessible to more than a few experts, 
and contain a societal component. Not coincidentally, they attract a better- 
than-average population of women practitioners.) Whitten argues that a 
“‘ladder’ of fields is an extremely inadequate picture of science” (1996, 
10) and much better is “a web of interconnecting fields, each with its 
own emergent properties [and] fundamental concepts” (11). This is a 
more modern and accurate view of physics. It is also more feminist if one 
agrees with Hillary Rose’s comments that science as a top-down industry 
is not a fertile field for feminist reimaginings. Rose opines that “physics 
(is) at once the most arcane and the most deeply implicated in the capitalist 
system of domination. At the same time, the physical sciences more or 
less successfully exclude any more than small numbers of women” (1987, 
272). 

In summary, as if the true culture of physics were not “chilly” enough 
for women and minorities (Franz 1995), women are additionally encum- 
bered by certain obsolete, inaccurate perceptions of the sociology of phys- 
ics." I have given just a couple of examples of such perceptions. These 
perceptions are, unfortunately, rooted in the imaginations of physical sci- 
entists themselves. In a recent study of imagery in standard geology text- 
books, not only did photos and diagrams of people usually depict males 
but, while photos depicted males 72 percent of the time, diagrams /draw- 
ings did so 95 percent of the time (Phillips and Hausbeck 2001). 


What next? 

As meager as the feminist content sometimes is, and as divorced as it is 
from its identity as feminist content, I believe that feminism bas made 
a significant impact on the field of physics. The specific nature of modern 
curricular reform and the establishment of various niche activities for 
women provide two bodies of evidence that support this claim. The 
“production of people” has traditionally been viewed as a female vo- 


7 Londa Schiebinger has also made this potnt, as well as cited Sandra Harding on it. See 
Schiebinger 1999, chap. 9. 

* The Franz paper document an APS/NSF-sponsored project led by Franz, Mildred 
Dresselhaus, and Bunny Clark to do a national survey of graduate and undergraduate students 
on issues of departmental climate. The results of this study have been a catalyst for positive 
change in faculty recruitment, creation of safe spaces, opportunities to network with other 
women on campus, etc. 
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cation (Rose 1987). While it is vital not to reinforce gender stereotypes 
nor to limit the scope of feminist reform by suggesting that it adhere 
to outmoded traditions, it would be negligent to fail to observe here 
that a commitment to nurturance is apparent in various key mission 
statements. The Committee on the Status of Women in Physics (2002) 
attempts “to address the encouragement and career development of 
women physicists”; the Society of Women Engineers (2002) hopes to 
provide “positive stimulation for the achievement of full potential” and 
“nurturance of leadership skills.” 

Many questions remain about the future of feminism and physics. In- 
spired pedagogues have already created a role for different voices and ways 
of knowing in introductory and niche or interdisciplinary classes.” One 
wonders, however, whether there will eventually be the same role for 
feminist pedagogy in every physics, chemistry, or math course. Also, while 
there have been a number of workers who have contributed substantially 
to a feminist epistemology of physics, among them Priscilla Auchincloss, 
Karen Barad, Evelyn Fox Keller, Sandra Harding, N. Katherine Hayles, 
Kristina Rollin, Sharon Traweek, and Barbara Whitten, one wonders 
whether feminism will someday have the epistemological relevance to 
mainstream physics that it does to other fields where the human connec- 
tion is more manifest. 

In an attempt to predict the answers to such questions, one might note 
that the methodologies and goals of feminism and physics actually have 
many similarities. Consider for example these precepts of feminism: 


Thought and actin must be unified. 

Working communities are anticlitist. 
These have also been central principles of physics from its inception (Keller 
1985): “mens et manus” (mind and hands) is the motto of MIT. (Keller, 
though, notes the following problems with implementation of the latter 
principle: ironically, the overthrow of ancient authority did not include 
the overthrow of male authority; and the social component of the revo- 
lution was subverted, so that social elites controlled the British Royal 
Society.) Both are principles of Baconian science. 

On the other hand, consider the principles of feminist science, as they 

have been defined by Ruth Bleier (1986) and as I have listed them in the 
chart on the next page. In the chart, I assess whether these form part of 


? Sec, e.g, Barad 1995; Rosser 1995; Schwarz 1996; Barton 1998; Shulman 2001, 
Weasel, Honrado, and Bautista 2001. 
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the orthodox practice of physics as displayed in mainstream meetings or in 
our mainstream literature. 


a) Acknowledge their values and beliefs No 
6) Explore how these affect their perspectives No 
¢) Are explicit and honest about assumpoons and methods Yes 
A) Are responsible in language Yes (math) 
No (metaphors) 
¢) Eliminate research leading to exploitanon of nature No 
f) Aim for diversity among participants Yes 
§) Recoguize the complexity of nature Yes 
h) Resist single-cause explanations stripped of socal context No 


The poor fit between these principles and physical practice suggests 
that feminist principles may be so at odds with physics that to be true to 
both fields is to profoundly distort both of them. In the words of Harding, 
“neither women’s activities nor gender relations . . . can be added to 
. . . theoretical discourses without distorting the discourses and our sub- 
ject matters” (1987, 283). As I have mentioned earlier, there is an intense 
resistance to feminist reimaginings of orthodox physics. Steve Gensemer, 
an atomic physicist who is interested in issues of women in physics, has 
written: “Inventing a feminist version of quantum mechanics seems an 
incredible waste of time after all. What is needed is a way of understanding 
the cultural, social, gender, etc. issues in physics without throwing away 
our hard-won knowledge” (1998). This is a telling metaphor, one of 
knowledge not constructed but won, as in a battle. “Combat physics” is 
how women at an international conference this year described a familiar 
mode of scholarly interaction (Feder 2002). 

If feminism is unable to further have an impact on the field of physics 
and if physical science continues to attract scant attention from mainstream 
feminists, both fields will be the poorer for it. Women’s studies and fem- 
inist theory have insights to offer physics—if physicists would only permit 
it! Consider these five closing ideas as launching points for future thought 
and discussion: 

First, the question “Is physics-as-is androgynous, value free, and the 
best physics that humanity can produce?” is not a foolish question meriting 
an automatic, affirmative answer. (Harding has posed a number of inter- 
esting, related questions [1991, chap. 4].) To begin with, one cannot 
claim that physics is “gender neutral,” since feminist science studies teaches 
one to define endeavors from the lives of the practitioners. The very fact 
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that women’s participation in physics has lagged behind other academic 
disciplines and other sciences demonstrates the point. To assert otherwise 
is to envision a “physics” that is part of a shadow world of idealized forms, 
not a discipline in which real people engage. Furthermore, the physics 
literature is not value free. Bias is rarely as blatant as, for example, in a 
case history of the Hubble constant that Sharon Begley reported (2000), 
where one’s academic affiliation determined which of two values of this 
important constant one espoused. Yet, when ideas are presented, no matter 
how neutral the language, they can make the oblique point that they are 
ascendant and certain others are in eclipse. When a paper begins, as so 
many do, “Recently, there has been much interest in X,” the value of 
community stands out. As Bonnie Shulman (2001, 416) reminds us, based 
on her wealth of evidence drawn from the history of mathematics, we 
must teach students to “expect a standpoint in any scientific statement.” 

Second, one cannot understand the “Why so few. . . ?” problem in 
physics without knowing some basic women’s studies, black studies, La- 
tino studies, and so forth. For example, the gender division of labor be- 
tween public and private spheres is mirrored in the work choices in the 
public sphere. This is integrally related to the low numbers of women in 
physics and, as mentioned earlier in the context of Whitten’s work, the 
existence of “woman-rich” (e.g., biophysics) and “woman-poor” (c.g., 
plasma physics) subfields. 

Third, physicists themselves do not speak in a single voice but use a 
“different voice” and different manners of thinking as the occasion war- 
rants. There has always been a dialectic between what Karl Sterne calls 
“scientific and poetic knowledge” (1965). The best physicists have always 
kept the two in balance and known when to apply a greater proportion 
of one or the other. There are numerous examples of eminent physicists 
who have transported both terminology and substance from one discipline 
to another—for example, from religion to physics, or physics to society.’ 
For various reasons having to do with communication and conceptuali- 
zation, physicists sometimes produce creative images or narratives, much 
in the manner that Cindy Schwarz (1996) encourages students to do in 
her courses on particle physics at Vassar College. Below is an example 
drawn from the study of positrons and electrons. These elementary par- 
ticles are “opposites” in a very rigorous sense of the word; moreover, 
when they meet, they annihilate in a flash of energy. Figure 1 depicts an 
electron and positron as belonging to the “opposite” (1) sexes. It was 


10 See, c.g., Wertheim 19958, 1995b, 1995c, 1995d; Beller 1998; McGrail 1998; Barbour 
2000. 
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Figure 1 Electron mects postron 


chosen by a leader in the field, Zsolt Kajcsos, who included it on the title 
page of a major conference proceedings volume that he edited (1992). 
Kajcsos told me that it was his little daughter who drew them—“based 
on the evening tales I told her.” While this example may seem to reify 
traditionally held gender relations, it holds elements of critique available 
to adult viewers. (The truly “opposite” character of particle and antipar- 
ticle renders the notion of “opposite sexes” ludicrous by comparison!) 
This image is important in another way: it chronicles a small girl’s writing 
herself—writing an unmistakably female image—into the story and into 
the physics. 

Fourth, feminist epistemology of science is not monolithic. There are 
many such theories of scientific knowledge. Mainstream physics might be 
strongly persuaded by one of them, perhaps by that of Kristina Rolin 
(1999), a philosopher of science who has recently argued that the activities 
that constitute discovery and/or the formulation and justification of cog- 
nitive goals in physics are clearly embedded in the discoverer’s gender 
identity. Rolin does not argue for relative truth of results of physical 
calculations or experiments, and she asserts that the overarching cognitive 
value in physics is empirical predictability—ideas embraced by mainstream 
physics. Tools of gender analysis are available to the physicist who would 
like to explore, for himself or herself, the distinctly gender-related elements 
of the discipline (Schiebinger 1999, 186-90). 

Finally, ever since the inception of quantum mechanics a century ago 
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physicists have recognized that there is a problem with’ the concept of 
“quantum reality.” In the mainstream literature that addresses “quantum 
weirdness,” some feminist contributions could be profitably included. Kel- 
ler’s 1985 essay “Cognitive Repression in Contemporary Physics” (chap. 
7) contains a clear description of what must be dropped from the theory: 
an obsolete notion of objectifiability. Barad’s theory of agential realism 
makes it clear that one may only talk of an “intra-action” between the 
knower and the known, that without the collaboration of the agent of 
observation, the idea of “objective properties” is not a sensible one (Barad 
1996, 2000). A recent contribution in the orthodox literature, “relational 
quantum mechanics” (Rovelli 1996), is not an overtly feminist theory, 
yet one might argue that it is nevertheless a Rosser phase 6 theory (Rosser 
1998).” It aspires to provide postulates from which quantum theory can 
be derived, or “reconstructed” in the words of Rovelli. Furthermore, and 
in agreement with the premises of Barad’s work, Rovelli writes, “Physics 
is the theory of the relative information that systems have about each 
other. . . . I reject any fundamental distinctions as system/observer. . . 
physical system /consciousness” (1996, 1647). Relational quantum me- 
chanics (Rovelli 1996; Smolin 2001) has obvious links to the “strong 
objectivity” of Harding (1991, chap. 6). Interestingly, while strong ob- 
jectivity is so named because the traditional, nonrelative type of scientific 
objectivity is viewed to be weaker, just the opposite valuation is placed 
by Rovelli: “I want to weaken all physical statements that we make: not 
‘the spin is up,” but ‘we have information that the spin is up’—which 
leaves the possibility open to the fact that somebody other has different 
information” (1996, 1646; my emphasis). 

Should we be surprised that, so far, feminism has done little to accelerate 
the minds and hearts of physicists? Should we expect that women will 
continue to join the physics community and that as the population rises 
toward some critical mass, a feminist physicist consciousness will continue 
to mature? Although I have no answer, I hope that the reader has found 
some value in a journey through various possibilities and conjectures. In 
the physics community, as in the feminist community, the posing of in- 
teresting problems and the production of conjectures—even when even- 
tually overturned—are validated activities. 


Department of Physics and Astronomy 
Swarthmore College 


1 See n. 6 above. 
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Patricia Adair Gowaty 


Sexual Natures: How Feminism Changed Evolutionary 
Blology 


arental Investment theory (Trivers 1972) argues that the supposed 

natures of males and females originated in most sexual species with 

ancient selection pressures that favored more parental care by mothers 
than by fathers, which in turn favored discriminating, passive females and 
competitive, profligate, and aggressive males.’ The logic is based on the 
fact that females usually have more to lose than males through poor re- 
productive decisions, so that selection favored careful, choosy females. 
Parental investment theory has been a flash point of controversy within 
and outside evolutionary biology. Beginning most prominently with Ed- 
ward O. Wilson’s (1975) statements about the evolutionary source of 
typical differences between women and men, it seemed to many a con- 


I thank Londa Schicbinger for inviting me to participate in the conference thar resulted 
m this article and for ber help in clarifying my thoughts throughout the process of review 
and publicanon. I am grateful to Steve Hubbell for bis advice, particularly that I read his 
1987 paper cowritten with Leslie K. Johnson. I also thank my students, particularly Beth 
Tyler, for their critical comments on this work. 

1 I use the term sw in reference to males and females in sexual species, becanse to me 
the term sw is silent about the mechanisms of sexual or gendered behavior, physiology, or 
morphology. “Gendered” or sexual behavior in Eastern blucbirds, the species thar I have 
studied for twenty-five years, can be due to intrinsic differences between individnals with 
big oc small gametes or as casily to environmentally induced factors that affect developmental 
expression of behavior. Even more likely is the possibility that sex-typical behavior is due to 
the interaction of intrinsic and environmentally induced factors. Thus, around 1988, I re- 
verted to using the term sw in spoken and written formats (including grant proposals) as 
the inclusive term for Eastern blucbirds (c.g., see Gowaty and Ptissncr 1998). By analogy, 
I think the term must work for humans too, whether the sexed trait 1s determined strictly 
by environmental factors, development, genes, or the interactions among the three. Readers 
might keep in mind that sx in reference to males and females to many biologists implies no 
more than the relative size of their gametes. Recently, my views about the word gender just 
expressed are in the process of change. In an unpublished manuscript, Joan Roughgarden 
puts forth the most interesting discussion of gender in nonhuman animals that I have seen. 
I have taken her discussion of gender in nonhumans quite seriously and suspect that in the 
near fature I will again be using the term in discussions of nonhumans. 
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venient, untested “just-so story” that buttressed status quo notions about 
sex roles that were sometimes used to confine women to their “natural” 
roles as mothers and subordinates to men.” 

The fact that in 99 percent or more of sexual species females have 
bigger gametes (sex cells) than males is consistent with parental investment 
theory. This fact has allowed it to achieve axiomatic status in sociobiology 
and evolutionary psychology during the last thirty years. For many, it has 
enormous intuitive appeal. It is a ubiquitous feature in elementary animal 
behavior, behavioral ecology, and evolutionary ecology texts. Yet inves- 
tigators have rarely tested how parental investment is associated with sex 
roles in species with “typical” mother-biased offspring care patterns.® 

Feminist critics have repeatedly questioned parental investment theory, 
noting that often observation fails to match its predictions. Females are 
often aggressive and enthusiastic about sex even in species with female- 
biased parental investment. The most successful of these critics, anthro- 
pologist and evolutionary biologist Sarah Hrdy (1986, 1997, 1999b) has 
made inroads within primatology. Evolutionary psychologists, however, 
have all but ignored her challenges to the basic story of how patterns of 
parental investment affect sex roles in humans.* ` 

Thus, my answer to the question that motivated this cluster of articles, 
“Has feminism changed science?” is “yes, but we still have a way to go.” 
I think this particularly in relation to this flash point about fundamental 
sexual natures. Interest in “fundamental natures” remains high, but tests 
in “typical” species remain uncommon. The tension between those for 
whom the answer is obvious and those of us who think the question is 
mostly unanswered signals a tension that may stimulate new work. What 
most agree feminism has done is facilitate the entrance into and retention 
of women in science (Schiebinger 1999). And although some feminist 
discourse seems antagonistic to science, many of my colleagues pay at- 
tention to feminist-inspired scientific ideas—whether they come from 
women or men and even when investigators explicitly identify their source 
from within late twentieth-century, early twenty-first-century, Western 
feminism. I suspect tolerance is common. By “tolerance” I mean that 
ideas that come out of feminism are taken seriously as long as they are 
discussed in terms of their testability, which is the hallmark of all ideas 


2 I think of “just-so stories” as hypotheses. When hypotheses are testable, they are the 
best guides to research (Gowaty 2001). 

> Tt has been tested in speaes with male-beased parental investment. 

* See the 1999 preface to the reissued The Woman That Never Erelred, first published 
in 1981. 
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tolerated by scientists. Feminist consciousness is not limited to women, 
so that the consciousness of both men and women to feminist issues has 
increased and is changing evolutionary biology. Feminist-inspired hy- 
potheses are becoming casier to publish. Changing science, however, de- 
pends not so much on critical discourse but ultimately on strong, infer- 
ential tests of the predictions of hypotheses. What changes normal science, 
as often as not, is the accumulation of data inconsistent with current 
dominant hypotheses. 

What I hope to show here is that the most efficient route to changing 
an entrenched scientific idea lies in carefully designed, well-controlled, 
empirical tests. I hope this challenge is an invitation to women and men 
of feminist consciousness to enter science. It is likely that the strongest 
feminist contribution will continue to be the expansion of opportunities 
within our discipline for women. But, whether more women enter science 
or not, opportunities to test feminist-inspired hypotheses increase all the 
time. And men as well as women are testing them using strongly infer- 

To illustrate some of these opportunities, I describe both parental in- 
vestment theory and alternative theories that also explain “sex roles.” I 
then present naturalistic observations inconsistent with parental invest- 
ment theory and experiments that revealed that in some species the coy 
nature of females results from males’ manipulations of females’ repro- 
ductive decisions. Finally, I describe tests of parental investment theory 
that control for existing alternative explanations. I have also been as explicit 
as my personal knowledge allows about the role of feminist consciousness 
in the development of sex role science. I conclude that many more tests 
of the “basic” natures of females and males in a variety of organisms are 
necessary. The main point are that the “basic natures” of males and females 
remain to be described in the vast majority of spectes interesting alternative 
hypotheses exist to explain sex roles and these alternative hypotheses offer an 
empirical challenge to those interested in understanding the causes and con- 
sequences of sexual and reproductive behavior. 


A brief Intellectual history 
Paena vaaia no ‘wan dumper by acclaie wesdy by pencdane 
A. J. Bateman (1948), who was stimulated by Charles Darwin’s (1871) 
ideas about natural and sexual selection. Selection occurs when some in- 
dividuals survive and reproduce better than others due to heritable trait 
variation among individuals within populations, and selection is likely to 
be strongest when the variance in reproductive success among individuals 
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is large. Sexual selection is therefore an aspect of natural selection having 
to do specifically with variation in reproductive success among members 
of the same sex and species. When the among-male variance in repro- 
ductive success is large and due to heritable trait variation, selection is 
strong and favors the persistence of traits in the descendants of those that 
reproduce the most. Darwin emphasized two mechanisms of sexual se- 
lection that can create variation in reproductive success among males. 
Male-male combat is a mechanism of sexual selection whenever it results 
in higher mating or reproductive success for winners than for losers. Fe- 
male mate choice also results in sexual selection among males whenever 
females prefer some males to others and reproduce with them more often 
than with those they do not prefer. 

Bateman’s experiment was the first to report the widespread phenom- 
enon (Clutton-Brock 1984) of greater variance in mating success (number 
of mates or copulation partners) among males than among females, which 
is what one would expect if male-male competition and female choice 
affected the differential success of males. Bateman put flies of each sex of 
Drosophila melanqgaster into mating vials. Bateman inferred each male’s 
reproductive success using paternally inherited phenotypic markers in the 
progeny. If the sex ratio is equal and if some males mate with more females 
than other males, some males will be unable or less likely to mate. The 
resulting among-male variance in mating success will be large. If all the 
females are likely to mate, and most mate only once, the variance in mating 
success among females is likely to be smaller than among males. 

Bateman observed greater variance among males (fig. 14) than among 
females (fig. 1B). Most males had no mates or one or two, but nearly 17 
percent of males had three or four mates. Variance among females (fig. 
1B) in mating success was lower. A tiny percentage of females had no 
mates, but the vast majority had one or two mates, and another tiny 
percentage had three. The number of mates any female had was similar 
to the number any other female had. Among-sex variances are important, 
because whenever large differences in fitness measures (such as mating 
success) among individuals of one sex occur, strong selection will occur 
if these differences are associated with traits in the winners. Thus, these 
differences suggest that there is strong selection among males based on 
mating success and weaker selection among females based on mating suc- 
cess. Beginning with this study many assumed—incorrectly, as we now 
know (Rice 1996)—that selection was invariably stronger among males 
than among females. Bateman concluded that selection among males was 
driven by male-male combat and female choice of males, and he concluded 
that his observations were consistent with Darwin’s mechanisms of sexual 
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Figure 1 Data on mating success vanance among maks (A) and females (B) graphed from 
Bateman 1948. 


selection among males, namely “undiscriminating eagerness in males and 
discriminating passivity in females” (Bateman 1948, 367). 

In his important book Adaptation and Natural Selection, George C. 
Williams (1966) extended Bateman’s conclusion to a general argument 
explaining why females were generally coy about mating. He said females 
make greater physiological sacrifices that make pregnancy a burden, which 
would explain why females are coy and discriminating in comparison to 
eager and profligate males. While even undergraduates take issue with this 
argument, Williams’s ideas about mammals were casily extrapolated to 
other organisms, even invertebrates such as fruit flies in the genus Dro- 
sopbila, because biologists define sex in terms of gamete size. In most, 
but not all, sexual organisms, females have larger gametes than males. 
Maternally derived nutritive material usually surrounds eggs, while sperm 
are most often little more than a packet of haploid chromosomes with a 
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vibrating tail. Others subsequently argued that there have been many 
episodes of selection on “sex role” behavior since the origins of anisogamy 
(different-sized gametes). Despite objections, the argument continues to 
be a compelling explanation for sex differences. 

Robert L. Trivers (1972) further generalized Bateman and Williams. 
He explained “typical” sex roles of discriminating, “coy” females and 
indiscriminate, “ardent” males for most organisms based not just on an- 
isogamy but on parental investment. Trivers defined parental investment 
as “any investment in an individual offspring that increases the offspring’s 
chance of surviving (and thus reproductive success) at the cost of the 
parents’ ability to invest in other offspring” (139). He explained why it 
was usually males that were so active about sex and competitive, while 
females were so discriminating, choosy, hesitant, passive, and “coy.” He 
thereby explained why male-male competition and female mate choice 
seemed to be the two most prevalent mechanisms of sexual selection. Ever 
since Darwin, the “facts” of choosy females and profligate males have 
organized studies of social behavior evolution. Ever since Bateman, Wil- 
liams, and Trivers, parental care patterns have explained indiscriminate, 
profligate, competitive, and aggressive males and coy, hesitant, passive, 
highly discriminating females. The “facts? about males and females bave 
been so intuitively obvious that only a few ever asked if the “facts” were 
correct. Parental investment theory was also powerful in its novel predic- 
tions. The scientists who tested them (see below) changed the debates 
about the origins of sex roles and helped open behavioral ecology to a 
welcome, still-ongoing discussion of “females’ perspectives.” Cited 
thousands of times, Trivers’s 1972 work is a citation classic. 


* Rosenqvist and Bergtund 1992; Ahnesjo ct al. 1993; Gowaty 19972; Parker and Burley 
1997. 

ê Despite challenges to the primacy of the parental investment idea, Trivers’s (1972) 
paper deserves its status as a citanon classic. Among the very important things it did was to 
legitimize the study of female chosce, which was hardly taken scnously ss a mechanism of 
reproductive competition even one hundred years after Darwin first published the idea. Today 
the effect of female mating preferences on truts in males is one of the best-developed areas 
of research in all of biology. What was doubted in Darwin’s day is indeed fact today. Females’ 
preferences for particular phenotypic or underlying genetic traits of males account for the 
evolunon of many of the bizarre and claborate secondary sexual traits of males, and much 
of our current understanding of female choice as a force in evolution must be attributed to 
the stimulating effect of Trivers 1972. This paper also almost single-handedly motivated the 
many studies of cxtra-pur paternity in socially monogamous creatures that have shown over- 
whelmingly that socal monogamy should not imply “faithfulness.” Trivers’s ideas galvanized 
a gencration of empirictsts, and his positive infiuence on the biological study of social behavior 
cannot be overemphamzed. 
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Crucial observations falled to match predictions 

Parental investment theory’s important sex role prediction was that ag- 
gressive, competitive females and restrained males occur in species in which 
the sexes are “role reversed” (i.c., father-biased parental care). This pre- 
diction made sea horses and pipefish model organisms (Vincent 1992). 
Using these species, biologists familiar with their life histories were able 
to critically test the theory’s predictions. Male sea horses and pipefish 
brood offspring in a ventral pouch, so that males “get pregnant.” As 
predicted, males are choosy, and access to males limits female reproductive 
success (Berglund and Rosenqvist 1990; Rosenqvist 1990). A bit more 
surprising was that females were choosy, too (Vincent 1994; Vincent, 
Ahnesjo, and Berglund 1994), even though they do not care for offspring. 
The great surprise, however, was that even though males invested most 
in offspring, they still seemed to compete more than females did for access 
to members of the opposite sex. It seems significant to the context of this 
article that Amanda Vincent and many other investigators interested in 
species with reversed sex roles are women, some with a self-acknowledged 
commitment to feminism (Bolker et al. 1997). 

Perhaps more troublesome than the failures of predictions in “role- 
reversed” species were the observations of extraordinarily aggressive, 
anything-but-passive-coy-disinterested-discreet female primates (Hrdy 
1986, 1997, 1999a, 1999b). Female chimpanzees and langurs, among 
others, enthusiastically solicit sex, and some females have been observed 
to mate with up to cight different males within an hour’s time! Hardly 
the behavior predicted for a species with a long gestation similar to 
humans, a costly period of lactation (up to four years, as in some human 
populations), and one of the longest periods of offspring dependence 
for any nonhuman animal. As with so much else in the feminist-inspired 
evolutionary biology of the last twenty-five years, Sarah Hrdy led the 
way. She argued that the promiscuous sexuality of female chimpanzees 
and hanuman langurs was a result of selection favoring the confusion 
of paternity as a female resistance mechanism to sexually selected infan- 
ticide by adult males. 

Chimpanzees and langurs, of course, are not the only primate species 
with ardent females. Other primates in which females solicit sex from 
sometimes seemingly bored males are difficult to explain based on variation 
in parental investment patterns. Note, too, that these observations about 
common chimpanzees and other old-world primates were available long 
before anthropologists, including feminist Amy Parish (1994; Manson et 
al. 1997; Parish and De Waal 2000), brought the extraordinarily enthu- 
siastic sexuality of female bonobos to our collective attention. 
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One explanation for the apparent indifference of some male primates 
to the sexual solicitations of females is that male coyness is due to sperm 
limitation. Servicing females results in declines in sperm reserves. When 
males failed to immediately copulate with a soliciting female, researchers 
did not imagine that in these typical primate species the males might simply 
be discriminating, passive, or simply uninterested in sex with the soliciting 
female. Rather, they hypothesized that the costliness of producing sperm 
makes males rehictant to mate. This was likely to be especially so in po- 
lygynous species, where males have more than one social mate and sup- 
posedly also more than one sexual partner. However, there are almost no 
studies of sperm limitation (Pitnick 1993) and its power to affect male 
nature, particularly in primates. The point here is that despite observations 
inconsistent with intuitive claims, passive females and cager males remain 
the normative expectation. 


Alternative theories for sex roles 

Besides the notable failures of nature to conform to randy-aggressive- 
ready males and fussy-passive-uncnthusiastic females, alternative theories 
explaining Bateman’s patterns exist. The earliest of the alternatives was a 
null model, whose author argued that the differences Bateman observed 
could have arisen by chance (Sutherland 1985). William J. Sutherland 
showed that random factors, rather than or as well as male competitiveness 
and female discrimination, could account for the differences in mating 
success variances between the sexes. He considered how “handling time” 
affected the within-sex variances in mating success. Handling time was 
the time it took to copulate plus the time between the end of copulation 
with one partner and time to the onset of receptivity to remating, which 
might include parental care or regaining nutritional readiness to reproduce 
again. He calculated distributions of mating frequencies for different val- 
ues of handling time and found that male and female differences in han- 
dling time could account for the variance differences Bateman reported. 
Thus, an alternative hypothesis challenged Bateman’s conclusions, because 
sex-associated “handling times” as easily result in sex-associated mating 
success variance that Bateman previously bad attributed to nonrandom 
mating because females were choosy. What was most important about 
Sutherland’s model was that it showed that sex differences in variance in 
and coy, choosy females. It is remarkable that hundreds of attempts to 
experimentally describe sex roles in “typical” species did not follow after 
the publication of Sutherland’s paper. 


SIGNS Spring2003 1 2908 


Stephen P. Hubbell and Leslie K. Johnson (1987), a theoretical ecol- 
ogist and an animal behaviorist, both self-described feminists (S. P. Hub- 
bell, personal communication, November 1997), were inspired by Suth- 
erland (1985) and their own earlier work on role-reversed beetles 
(Johnson and Hubbell 1984). They used mathematical models to explore 
when random environmental variation would favor or select against choos- 
iness versus indiscriminate mating. Their model was a hypothesis explain- 
ing differences in reproductive success variances that depended on time- 
varying parameters, and it was sex neutral, applying to individuals 
regardless of their sex. The model examined differences in the mating 
success of strategists that mated with anyone that came along (indiscrim- 
inate mating strategy) or “held out” for a higher quality mate (choosy 
strategy). The time-sensitive parameters of the model included the strat- 
egists’ probability of survival, the amount of time they had spent in “han- 
dling” the previous mating, their encounter rate per unit time with po- 
tentially mating individuals, and the probability that they would encounter 
individuals that would confer on them relatively high reproductive success. 
Their results showed that selection favors choosy strategists when the 
strategist’s survival rate is high, when encounter rates are high, when the 
amount of time strategists had spent “handling” the previous mating was 
long, and when their relative reproductive success with any two potential 
mates was different. Figure 2 shows the range of relative reproductive 
success conferred by potential mates over which selection will favor in- 
discriminate and choosy strategists. The lines represent the boundaries 
where the fitness payout for choosy versus indiscriminate strategists is equal 
under cach set of parameter values. As encounter probabilities, ap, go 
from very high (fig. 2.A) to relatively low (fig. 2B) to very low (fig. 20), 
the fitness payout for indiscriminate strategists increases. The Hubbell and 
Jobnson model suggested that mating strategies need not be duc to sex dif- 
forences fixed by ancient selection pressures. It showed when selection will be 
against choosy females and indiscriminate males, even in typical species with 
higher female than male parental investment. Most important, to conclude 
that it is indeed the case, empiricist: must now account for the theoretically 
robust effects of real-time variation in temporal parameters of individuals’ 
lives. 

Their alternative hypothesis implicitty suggested that selection should 
work so that individuals respond flexibly, induced by real-time environ- 
mental contingencies to be choosy or indiscriminate. Evolved sexual na- 
tures may be flexible, adjustable to changing environmental circumstances. 
This idea would seem to be particularly applicable to those species that 
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Duration of Latency 
to Receptivity to Re-mating 
Pigure2 This figure, modrfied from Hubbell and Johnson 1987, shows how the strategies 
“choosy” and “indiscriminate” will vary as functions of fitness differences of potential mates 
(fitness ratios) and the duration of latency to receptivity to remating when strategists’ en- 
payout for choosy versus indiscriminate strategists is equal. 


live in socially varying environments or those in which the sexual landscape 
might change over the course of a single life. 

There are no direct tests of the Hubbell and Johnson idea. In fact, 
since its publication, others have cited it forty times, a relatively small 
number for a prominently published scientific paper. It would be partic- 
ularly interesting to test their predictions, because it should be casy to 
experimentally manipulate variables associated with the model’s parame- 
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ters. If the model is correct, as males encounter more females the frequency 
of choosy males should increase, too—even in species in which males 
contribute no parental care and have a very short latency to remating. As 
females encounter fewer and fewer males, they should more frequently 
express the indiscriminate strategy and mate with males as they encounter 
them. My point about Hubbell and Johnson (1987) is that credible, sex- 
neutral alternatives to parental investment theory exist, and those interested 
in social behavior must eliminate these alternatives before concluding that 
parental investment patterns alone account for selection on sex roles. 

Other studies focused on predicting which sex would compete over 
the other. A derivative prediction of parental investment theory is that if 
one sex is choosy, the other should compete over access to the choosy 
sex. A line of research began when Vincent discovered that in sea horses, 
with paternal “pregnancies” and no postgametic maternal care, both males 
and females were choosy, and males but not females were competitive. 
She explained that female choosiness could be due to females’ high egg 
investment and male choosiness due to males’ investment during their 
“pregnancies.” In an attempt to explain the harder-to-rationalize male 
competitiveness, Tim Clutton-Brock and Amanda Vincent (1991) ana- 
lyzed the relationship between reproductive rates and the probability of 
competitiveness. Reproductive rate is a variable analogous to Sutherland’s 
“handling time” and to Hubbell and Johnson’s “latency to receptivity to 
remating.” Clutron-Brock and Vincent found that sex differences in re- 
productive rate predicted which sex was competitive in some, but not all, 
cases of “role reversal” in fish and bird species. Nevertheless, they con- 
cluded that when the sex with the most parental care also had the higher 
potential reproductive rate (lowest handling time), that sex competed 
more intensely for mates. They then reasoned that when the adult sex 
ratio was even, the sex with the slower reproductive rate was not available 
for mating as often as the sex with the faster reproductive rate. Thus, if 
the absolute sex ratio is even, but reproductive rates differ, they reasoned 
that members of the more often available sex must compete for access to 
members of the less available sex. Sex ratio is a loose correlate of which 
sex competes over access to mates, but overwhelming empirical support 
for the organizing effects of sex ratios does not yet exist. Nevertheless, 
Tim Clutton-Brock and Geoffrey Parker (1992) formalized these argu- 
ments and reinserted “intrinsic” variation back into the formula for sex 
roles by emphasizing that the main contribution to the differences in sex 
ratio of available mates was variation in parental investment. 

Twenty years after Trivers, sex role scientists concluded that females 
were choosy all the time, males were choosy when they contributed sub- 
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stantial parental investment, and members of the most abundant sex (usu- 
ally males) were competitive. Predicting which sex was competitive became 
the important task. Powerful alternatives remained untested. The studies 
of Sutherland as well as of Hubbell and Johnson should have stimulated 
tests of sex roles in species with typical female-biased parental investment. 
But, even today, almost no systematic studies of variation in sexual restraint 
versus aggressive profligacy in “typical species” exist. Sex role studies 
should control for sperm limitation, latency to remating receptivity, sur- 
vival rates, encounter rates, and variation in the relative fitness effects of 
mating with alternative potential mates. I know of only two studies that 
have controlled sperm limitation, latency to remating receptivity, and en- 
counter rates while asking what the effect of parental investment patterns 
are on sex roles (Gowaty et al. 2002, 2003). Unti experimentalists elim- 
inate or control these and other alternatives, such as the one discussed below, 
conclusions about inevitable sex role differences determined by parental in- 
vestment patterns are premature. 


Male manipulation may also explain females’ “discriminating 
passivity” 

The most common alternative for restrained female sexuality is that males 
coerce or manipulate female behavior, sexuality, and reproductive deci- 
sions. Barbara Smuts, another scientist with feminist consciousness, said 
that it is premature to claim that women’s relative lack of interest in sexual 
variety is due to selected nature, when there is remarkable evidence that 
women are beaten and murdered for suspected or real promiscuity and 
adultery. If female sexuality is biologically muted by ancient selection 
pressures, why must men and their families go to extreme lengths to 
control and contain it (Smuts 1992; Smuts and Smuts 1993)? 

The funniest statement of this alternative appears in Woman: An In- 
timate Geography by Natalie Angier (1999), a feminist science writer. 
She was responding to experiments in which attractive shills approached 
opposite-sex students and asked them to have sex. None of the women 
accepted, but 75 percent of the men did. 


Let us hold a kaffeeklatch.. . . Women don’t want to take a man 
up on his off-the-quad overture. Fancy that. Women don’t want 
to take a strange and obviously aggressive man back to their dorm 
room or apartment for a quickie. Could it be that they are in fear 
of their life rather than uninterested in the pleasure a handsome 
man might bring them? And could it be that young women just 
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don’t scare men physically the way young men do women? If 
there were no legitimate fear among the women, surely at least 
a couple of them would have turned out to be of the “whore” 
phenotype that supposedly characterizes some women and said 
yes. Moreover, I wonder how many of the men who said “Count 
me in!” to their solicitor would have followed through to a bona 
fide act of intercourse, would not have been a little nervous when 
push came to shove, if you will, about this forward, lascivious, 
inappropriately behaving dame . . . ? In other words, were the 
men for real, or was it bluster? (Angier 1999, 335-36) 


Sex role scientists who study nonhumans have seldom taken seriously 
the idea that males’ behavior may create coy females. Because access to 
females limits male reproductive success, selection should favor males that 
manipulate or coerce females, unless female resistance increases the costs 
to males of such behavior.” Smuts brought male coercion into the dis- 
cussion of sexual selection when she pointed out that variation among 
males in their abilities to coerce females could lead to mating success 
variance among males. Until her paper, many biologists found it hard to 
understand how aggressive interactions between males and females could 
lead to higher variance among males in mating success. A similar argument 
works to explain sexual selection among females. If variation among fe- 
males in their abilities to resist male manipulation exists, females’ resistance 
to male coercion could lead to high fitness variance among females and 
female sexual selection. I took my inspiration for ideas about female re- 
sistance out of my experiences as a Western feminist. I modified the rhet- 
oric of the women’s movement into hypotheses with specific, testable 
predictions (Gowaty 1996a; Gowaty and Buschhaus 1998). 

That males manipulate females to be coy recently gained added cred- 
ibility from studies of Bateman’s fly, Drosophila melanogaster. Once 
mated, female D. melanqgaster are not receptive to mating again for 
three to four days, a phenomenon known as “remating inhibition.” 
Factors that inhibit remating altogether or increase the period of inhi- 
bition increase handling time and resultant choosiness (Johnson and 
Hubbell 1984) and decrease female reproductive rate (Clutton-Brock 
and Vincent 1991). So, it would seem interesting to know why remating 
inhibition occurs and how. It has been known since the 1960s that some 
component in the inseminate of males was associated with the dramatic 
change in receptivity of female D. melanqgaster. Recent studies identified 


” Gowaty 1992, 19960, 1996b, 1997b, 1999; Gowaty and Buschhaus 1998. 
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ejaculated peptides from the accessory glands of males as the initial cause 
(Wolfner 1997). Furthermore, exposure to these peptides decreases fe- 
male life span (Chapman and Partridge 1996; Chapman et al. 1998; 
Chapman et al. 2000). Readers who have made it this far might recognize 
the significance of this observation for understanding the origins of 
female natures. Male chemical “weapons” may account for variation in 
female D. melanqgaster latency to receptivity to remating and for some, 
anyway, of the “discriminating passivity” of females. 

Hubbell and Johnson’s model suggests how male-induced discrimi- 
nating passivity of females might occur. A small change in male-induced 
latency (from one consecutive time unit to another) of females might 
change an “undiscriminating eagerness” into a “discriminating passivity.” 
Consider figure 2 again. Assume that individual virgin females and males 
searching or waiting for mates encounter a potential mate during 20 
percent of time units. (Remember that the curve is the fitness space among 
potential mates for a given period of latency to receptivity to remating 
that yields an equal fitness for strategists that are choosy or indiscriminate. 
Rememtber also that a fitness ratio of, say, .2 means that expected fitness 
with one mate is only 20 percent of what it would be with the other 
possibility. Similarly, a fitness ratio of .5 means that expected fitness with 
one mate is 50 percent of what it would be with the other possibility. 
The difference in fimess among potential mates is greatest when the fitness 
ratios are the smallest.) Before mating, virgin females and males have equal 
latency to receptivity to remating of zero, because neither has ever mated 
before, so this model parameter does not apply to virgins. One can see 
in figure 2 that over most differences in fitness (vertical axis) conferred 
on strategists by mating with one or the other possible mate, individuals 
should be indiscriminate—the fitness space above the line of equal prob- 
ability of the two strategies, when latency to receptivity to remating is 
zero. Females and males should be choosy when the fitness ratio is small, 
indicating very large differences in fimess among potential mates (in this 
example, from a ratio of zero to .2). This means that strategists will be 
favored if they mate indiscriminately for all other fitness differences be- 
tween potential mates. Now consider what would happen to an indis- 
criminate female if she were manipulated by male seminal peptides to have 
a longer latency to receptivity to remating. For a change in latency (hor- 
izontal axis) from zero to two, choosy strategists would be favored for 
fitness ratios of zero to .35. If the change in latency were from zero to 
five, choosy strategists would be favored over fitness differences from zero 
to .5. 


This thought experiment shows that coy, choosy females could result from 


SIGNS Spring2003 | 815 


male plysiolagical manipulation of female bebavior and its interactions with 
other time varying parameters. Choosy may not be a fixed and genetically 
determined, female-specific trait. Rather, social circumstances may induce 
choosy females, just as Natalie Angier and other feminists have thought for 
a long time. This sort of explanation for female natures deserves more 
empirical attention. 


The ardency-coyness continuum 

To evaluate whether males are more indiscriminate and cager about mating 
than females, my colleagues and I (Gowaty et al. 2002, 2003) studied 
three species of Drosophila in which asymmetry in gamete size varies. We 
began these experiments because one of my collaborators questioned 
whether the supposedly coy female Drosophila psendoobscura would ap- 
proach males in another series of experiments we were planning. To find 
out, we put one virgin male and one virgin female in a small shell vial 
and observed all of their movements toward or away from each other 
during the first five minutes of their exposure to each other. We defined 
“interest” as the proportion of an individual’s movements that were to- 
ward the opposite sexed individual. 

Of the three species we studied, D. pseudoobscura have the greatest 
asymmetry in the sizes of their gametes. Males ejaculate 25,000 very small 
(compared to other species) sperm. By comparison, the eggs of the females 
are gargantuan. Parental investment theory, therefore, predicts discrimi- 
nating, passive females and indiscriminate, cager males. No statistically 
significant differences in “interest,” that is, relative eagerness or passivity, 
occurred (Gowaty et al. 2003). Male discrimination could not have been 
due to sperm limitation, because all males were virgins yet old enough to 
mate, and none had ever before seen females. By using virgin females old 
enough to mate, we eliminated the possibility that previous exposure to 
males induced discriminating passivity. Because we observed no significant 
differences in female and male interest, we suspect that the “basic” natures 
of individual D. pseudoobscura are likely to be similar is environments like 
our tests. Our results surprised my collaborator, Wyatt Anderson, who 
remarked on secing the videos that he would not have expected the females 
“to be so active.” Since then, he has frequently said that he is “doing 
feminist science.” I consider our collaboration exceptionally productive 
because one of the by-products of our sometimes different expectations 
is that our experimental designs are improved over what they would have 
been had only I been involved in their design. 

We also studied Drosophila hydei, a species with very large sperm, so 
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large that sperm and egg are about the same size. Parental investment 
theory predicted no differences between the sexes in interest. Males were 
slightly, but statistically significantly, more interested in females than fe- 
males in males. The individuals in our tests were virgins, so sperm limi- 
tation and/or manipulation of males by females could not account for 
these differences. An unexamined explanation remains for eager males in 
D. hydei. If males’ survival probabilities were lower than females’, selection 
would favor cager males in our experimental situation. 

In our studies of Drosophila mslanqgaster males were more interested 
in females than females in males. But females were hardly “passive.” Many 
showed interest in males equal to or exceeding male interest in them and 
many cagerly pursued their vial partner. Some of the males seemed as 
reluctant or more so than their female vial mates. Of the three study 
species, D. melanqgaster was the only one for which observations on av- 
erage matched the predictions of parental investment theory. They are 
consistent also with other alternatives including that females’ survival rates 
may be greater than males’. 


Condusions 

Feminism changed sex role science in at least four ways. First, it brought 
more women into our field. With them came their empathic responses 
(Hrdy 1986) to the lives of the nonhuman creatures they studied. More 
women scientists facilitated the birth of the “females’ perspectives” move- 
ment. Many of those who use the female perspective language (Parker 
and Burley 1997) distance themselves from the politics of feminism while 
emphasizing their interest in the lives of females. 

Second, as feminism grew, feminist consciousness spread among (male 
and female) scientists. Feminist consciousness nurtured the recognition 
of alternative hypotheses and underlying assumptions of reigning theories. 
It contributed to some scientists’ insistence that the lives of females were 
worthy of study in their own right. Scientists self-conscious of their fem- 
inist consciousness were among the most active in calling for “reality 
checks” (Smuts 1992; Hrdy 1997): how could parental investment theory 
be reconciled with those enthusiastic females that solicited sex by sticking 
their flaming red perineums in the faces of males? 

Third, feminism contributed ideas that scientists like me used to frame 
testable hypotheses.* Hrdy might say that my modifications were part of 
the empathetic response that organizes so much social behavior research, 


* Gownaty 1981, 1983, 1992, 1996a. 
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whether by men or women. I may only be more self-conscious of my 
feminist consciousness. This brings an advantage, however, that is crucial 
both to the scientific enterprise and to another way that feminism changed 
evolutionary biology. 

Feminism made the experimental designs better. Being self-conscious 
about my politics has helped to make my experiments better than they 
might otherwise be, because I institute a variety of controls that others 
might also use, and would no doubt use, if they were more aware of their 
own biases. One of my favorite ways is to collaborate with others who do 
not share my overt political commitments. The push-me—pull-yous that are 
inevitable when collaborators with different assumptions design experiments 
have saved me from experimental catastrophe more than once. And I exploit 
the good will and energy of undergraduates who know nothing of my 
hypotheses and predictions to make “blind” observations of the animals I 
would otherwise so enjoy watching. The cost of this experimental control 
is a personal loss in my own enjoyment, the benefit is better experiments 
through one of the best controls against bias ever invented. 

A question that I cannot answer is why it has taken so long to incor- 
porate females’ perspectives into sex role science. In some ways it was not 
long at all in that Trivers’s (1972) work was the first big, important step 
in the right direction. Trivers put females in the center of theory about 
social evolution one hundred years after Darwin’s death. 

I do not know why in evolutionary psychology the parental investment 
hypothesis is an axiom (Buss 1995), a foundation of evolutionary psy- 
chologists’ enterprise. Perhaps they are so enamored of it because they 
are specifically uninterested in current fitness variation and/or fail to ap- 
preciate just how often selection probably favored flexible responses even 
in sex roles (Gowaty 2003). 

I do not know why so few paid attention to Sutherland’s work. For 
that matter, I did not recognize its importance until I began reviewing 
the sex role literature for this article. It was only after I “got” Suth- 
erland that I forced my way through Hubbell and Johnson’s mathe- 
matics. Perhaps others were as flummoxed as I was (though, of course, 
the math was really not so hard). Or, perhaps others did not think 
about their results in terms of sex role differences. Even Hubbell failed 
to recognize the significance of their results for flexible sex roles until 
I started asking him about them (S. P. Hubbell, personal communi- 
cation, October-November 2001). 

In the end, the lack of carefully designed tests of sex roles in typical 
species is the reason we do not know more. Empirically, the field moved 
forward with the experiments on pipefish and sea horses. I believe it will 
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again when experimentalists take advantage of the Hubbell and Johnson 
model to ask just how flexible sex roles are in species with female-biased 


parental investment patterns. ` 
Institute of Ecolagy 
University of Georgia 
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Evelynn Hammonds 


Banu Subramaniam 


A Conversation on Feminist Sclence Studies 


In February 2002, Banu Subramaniam and I were participants in the 
conference “Balancing the Equation: Where Are Women and Girls in 
Science, Engineering and Technology?” sponsored by the National Coun- 
cil for Research on Women and the Barnard Center for Research on 
Women held at Barnard College. At this meeting, Banu and I were the 
only women of color on any of the panels. We were both struck by how 
many times this had happened to us since we first met in 1994. At that 
time Banu was completing her Ph.D. in evolutionary genetics at Duke, 
and she had been hired to start up a women in science program at the 
University of North Carolina at Chapel Hill. I was an assistant professor 
of the history of science at MIT. Banu and I have bad many conversations 
over the years about the central questions addressed within feminist science 
studies; most specifically, we’ve shared a deep concern about the role and 
status of discussions about race/ethnicity within this field. The Barnard 
conference spurred us to talk about the problematic space we occupy in 
feminist science studies as women of color from diverse origins and per- 
spectives. Currently, Banu is at the University of Massachusetts, Amherst, 
and working on a book, A Question of Variation: Race, Gender and the 
Practice of Sctence, which explores how experimental biologists can engage 
feminist science studies in the practice of science. I am currently com- 
pleting a book titled The Lagic of Difference: A History of Race in Science 
and Medicine in the United States, which reviews developments from the 
mid-nineteenth century to the present. Our exchange occurred by phone 
and via e-mail during the late spring of 2002. 

Evelyan Hammonds (EH): Can you say why, as a postgraduate student 
in 1994, you became interested in feminist science studies? 

Banu Subramaniam (BS): I think for me my entry into feminist science 
studies was very much in the realm of identity politics. I had grown up 
in India totally immersed in science and had wanted to work in biology 
since I was young. In postindependence India, science was central to the 
mission of a postcolonial India. The rhetoric of science that promised to 
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save us from the blindness of religious superstition and prejudice was one 
that I passionately embraced. What was so inviting about science was the 
promise that identity was irrelevant. A middle-class girl in the third world 
could have the same dreams and ambitions (and access, opportunity, and 
treatment, I believed) as any privileged white man in the West. I came 
with all those dreams and ambitions. Yet halfway through a graduate 
program in the United States, I began questioning my place in it. I was 
struck by both the visibility and the importance my identity was suddenly 
taking. It seemed that my identity was central to the social relations in 
my department since I was one of the few women of color and third- 
world women in the program. I turned to women’s studies as a way to 
begin to understand that transformation. 

EH: What were the texts that were the most influential for you? 

BS: I think writings of Evelyn Fox Keller, Anne Fausto-Sterling, Donna 
Haraway, Ruth Bleier, Sandra Harding, Ruth Hubbard, Margaret Rossiter, 
Sue Rosser, Sharon Traweek, Helen Longino, Richard Lewontin, Nancy 
Tuana, Londa Schiebinger, Bonnie Spanier, and others, and of course, 
your work.! I think I avidly read anything that was out then. By that time 
you were already at MIT, right? 

EH: Yes, I was already at MIT. When we met, Mary Wyer had invited 
me to Duke University to speak to women of color involved in science and 
engineering. As I recall, there was a lot of enthusiasm around my visit, in 
large part due to the Black Women in the Academy conference that I had 
coorganized at MIT during January 1994. I had finished my degree in the 
history of science after having completed a master’s degree in physics at 
MIT and worked as a software engineer for five years. I started teaching at 
MIT in 1992. When I was in graduate school, in the history of science, 
during the late 1980s and early 1990s, the study of women in science was 
marginalized. There were no courses in gender and science taught at Har- 
vard. I gave one of the first graduate seminars on these topics using Keller’s, 
Harding’s, and the first volume of Margaret Rossiter’s books. Haraway’s 
work was also getting a lot of attention at that time, though not in the 
history of science. So this period was really a formative moment for feminist 
science studies as it was becoming more visible in women’s studies. At that 
moment a number of influential anthologies were published which were 
dominated by feminist critiques of biology. 

In the mectings I was attending as a graduate student with the authors 


) These texts included Hubbard, Henifen, and Fried 1979; Rossiter 1982; Keller 1983, 
1984; Fansto-Steding 1985; Levins and Lewontin 1985; Bleier 1986; Traweck 1988; Har- 
away 1989; Tuana 1989; Longino 1990; Haraway 1991; Harding 1991; Rosser 1992. 
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of all these texts I was struck by, number one, how much work there was 
on biology to the exclusion of all other sciences. I was especially disturbed 
by the lack of analyses on physics, which is what I had studied in graduate 
school before studying the history of science. And therefore I always had 
a sense of dis-case that the critique was claiming to be a critique of science, 
but it really was not a critique of science. To me, it was a critique of 
biology, by and large. To my mind the most significant issue that had 
emerged by the early 1990s was, first, the multiple theoretical strands in 
what was called feminist critiques of science. Second, the tensions between 
feminist critiques of science, the history of women in science, and work 
on equity for women in science. Initially some people felt that these efforts 
were all part and parcel of the same project, though the explicit relation- 
ships between the theoretical work on gender and science, historical work 
on women in science, and equity projects for women in science were not 
clearly articulated. Yet despite this lack of articulation of the relationship 
between these efforts, many people began another set of projects which 
were designed to bridge these three areas of inquiry by bringing the 
feminist critiques of science to women in science groups. The idea was 
to use the feminist critiques of science to help women in science who 
worked on equity issues see more clearly where the locus of the problem 
of women’s marginalization in science lay. Some attempts were also made 
to give the historical work on women in science a more theoretical un- 
derpinning through using gender as a category of analysis borrowing from 
the work on gender and science. 

Now, I think even early on, the first time I thought there were possible 
schisms within this project called feminist science studies came in writing 
with Helen Longino, a philosopher of science, the article “Conflicts and 
Tensions in the Feminist Study of Gender and Science” (Hammonds and 
Longino 1990).? The article is bifurcated. Helen wrote about the feminist 
critics of science, the small number of them, and she did a survey of their 
work and discussed the tensions between them with respect to what they 
were trying to do in their work. And I wrote about the women in science 
question. We made no attempt in the article to ask the question why the 
two projects should be addressed together. I certainly could see the ten- 
sions, but neither of us could name them—and the article reflects our 
inability to do so. 

BS: I remember it—the schism as well as my discomfort with the half 
on women in science. The two sections had completely different foci, 


? Part 2 of this csay (176-81) was written by Evelynn Hammonds es identified in the 
text. . 
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tones, methodologies, analyses, and languages. And I remember won- 
dering if we'd ever learn to do that work together. I think both sections 
were asking very important questions, but it was as though we could not 
put the minds and abstract analytic critiques together with the bodies of 
the women who lived in the institution. 

EH: And for me, I was still in a place of asking why women scientists 
found these feminist scholars’ work so difficult to understand. Even 
though, since I was trained as a scientist myself, I knew my own dis-ease 
about the feminist critique being very, very weak with respect to the 
physical sciences and not extensive with respect to the biological sciences. 
And, because I had retrained to become a historian of science, I had 
begun to see that feminist critiques at that time tended to draw what I 
felt was a somewhat naive picture of the scientific landscape, broadly. But 
it was still powerful and intellectually interesting to me. And I actually 
thought we were sitting at the beginning of a process—we were going 
to be enrolling lots of people into this project, there was going to be a 
certain kind of leadership, and we were going to see the kind of explosion 
of scholarship that people saw in other fields, such as critical legal studies, 
literary studies, and historical studies. 

BS: And I think that is the central formulation that has stayed with the 
field, that the feminist critiques had something to “teach” women sci- 
entists, as well as the fact that there is “a” science and therefore “a” critique 
that we can develop. It is funny to hear you talk about the excitement 
ten years ago, because many still retain the feeling that the explosion of 
the field is around the corner! Clearly this hasn’t happened. 

EH: No, I don’t think it has happened. I really don’t. 

BS: Now when you’re talking about this point in the early nineties, 
you were already an influential figure in the field, and you stood out. Do 
you see major shifts in the field and find the same schism now and the 
same sets of issues? 

EH: Let me answer that in several ways. Let me define what I think 
the schisms are. I think the primary schism has been between the feminist 
critiques and women in science efforts. This is a point that Evelyn Fox 
Keller made many years ago. The women in science efforts are charac- 
terized by a set of initiatives, all over the country, to improve the conditions 
for women already in science and to remove the barriers that restrict the 
entry and retention of women in science. So it’s overwhelmingly an equity 
project. It’s a project that spans programs to encourage girls to do science 
from elementary and high school all the way up to graduate school. It 
also encompasses programs to improve the conditions of women scientists 
in industry and the academy. This set of projects has been encapsulated 
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in the pipeline metaphor, and we can return to this point and talk about 
the problematics of the pipeline metaphor. 

Feminist critiques of science, on the other hand, represent a more 
amorphous kind of intellectual project in the sense that it could be iden- 
tified with a certain set of texts and individuals emerging in the mid- 
cighties to late eighties and into the nineties. Here Pm talking about the 
work of Evelyn Fox Keller, Anne Fausto-Sterling, Ruth Hubbard, Ruth 
Bleier, Sue Rosser, Bonnie Spanier, Helen Longino, Donna Haraway, and 
others. In some ways, this project was never defined by these scholars as 

a singular project. The feminist critique of science became a singular pro- 
ject out of the ways in which the work of these scholars was brought 
together in sets of anthologies and through their appearance at various 
conferences on panels with titles alluding to a feminist critique of science. 
Many of these scholars did cite each other’s work, however, and those 
citation practices also produced the project as a visible subfield in academic 
circles. However, though the work of feminist critics or analysts, if you 
will, gained greater visibility, it did not emerge from a single discipline 
like law, or history, or literary and cultural studies. So a second schism 
that I saw emerge was a kind of lack of internal coherence in an arena of 
scholarship. I must also say that perhaps schism isn’t quite the right word 
to describe what was occurring. 

BS: I think it became a singular subject because of how it got used in 
women’s studies and the fact that there were clear resonances between 
all their works. It became a critique to reinforce the distinction that 
emerged about sex and gender early in women’s studies, where sex was 
immutable and in the realm of nature/biology while gender spoke to the 
power of culture. It seems that the project of women’s studies became a 
project of articulating gender, and the feminist critiques were used as a 
way to highlight the centrality of science in the construction of women’s 
bodies and also became a way to dismiss and critique the power of biology/ 
science. “The critique” (and it was referred to in the singular back then) 
became, I think, an easy and useful way for feminist scholars to learn and 
teach about science. 

EH: Precisely. And so the “feminist critique” became incredibly influ- 
ential because it offered the perspective about the way in which certain 
aspects of the biological sciences’ study of nature were critically linked to 
the processes of naturalizing sex and producing something cultural called 
gender. 

Therefore, it was influential in women’s studies for just the very reasons 
you’ve said but as an independent entity or a project, and I really want 
to contrast it to, say, feminist literary studies or feminist legal studies, I 


928 ë I Hammonds and Subramaniam 


think it didn’t cohere in a similar way. By coherence I mean that when 
one looks at this body of work and the kinds of intellectual conversations 
occurring at conferences, what one sees is a lot of cross talk. Scholars who 
work on women in science discuss the structures within scientific com- 
munities that have led to the marginalization of women in broadly so- 
ciological terms, while scholars working on gender and science focus on 
the gendered nature of science itself. Of course, Pm making a very broad 
generalization, but I don’t think it is an unfair one. Just look at what 
happens at some of the conferences on women in science, gender and 
science. These conferences have continued to proliferate even up to today. 
And yet I would argue that they are plagued by what Pm calling a lack 
of coherence because in some notable instances they try to focus broadly 
on women, gender, and science without articulating how these are re- 
lated.” It’s clear from the papers from an influential conference in Min- 
nesota in 1995 that, a decade after many of the important texts had been 
published, the question of what the relationship is between the research 
on women in science and research on gender and science had still not 
been answered. More fundamentally, the various scholars involved in this 
mecting had differing perspectives on the definition of science itself. It 
was notable that, in this meeting, such questions were raised, even though 
few answers were presented. 

BS: I remember going to that conference and being struck by the same 
schism. What was really exciting about the conference was that it was the 
first conference that I attended that was attempting to make these linkages. 
As someone who wanted to continue doing experimental biology, I was 
starved for locations where everyone was at the same table so we could 
talk about the relationship between these subfields. And at this conference, 
everyone was there, but never at the same table. So there were some 
panels that dealt with women and science and equity issues, girls and 
science and equity issues; then there were the panels on philosophy, so- 
ciology, history of science. To someone who was struggling with engaging 
both the equity questions and the questions on the construction of knowl- 


3 Sec, e.g., the conference held at the University of Minnesota in May 1995, which 
brought together scholars who worked on “gender and science, scholars who worked on 
women’s participation in the sciences, and scholars who worked on both aspects to explore 
the potential for synergy between two pieces of a larger puxae.” In an csay introducing a 
volume of a selection of the conference papers the organizers—e historian and a philosopher 
of scsence—esked the question that captures what I mean by the lack of coherence in this 
arena. The tithe of ther essay was “The Women, Gender, and Sdence Question: What Do 
Research on Women in Science and Research on Gender and Science Have to Do with Each 
Other?” See Kohlstedt and Longino 1997, 3. 
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edge, this was very frustrating. So while everyone was there, these cross- 
linkages never got made, officially or unofficially, because ultimately ev- 
eryone went to their subspecialty and the different groups were never in 
the same room. 

While I prefer the term feminist science studies (because it allows the 
possibility of construction and collaboration in addition to critique), I 
think the formulation of the “feminist critique of science” is the mode 
that still works in most women’s studies circles. Even today, most women’s 
studies scholars engage with the sciences through these critiques rather 
than walking across campus to see what work happens in these fields today. 
In talking about these foundational texts, I am also struck by how current 
they still are. If we take the multiple anthologies on women/gender and 
science that have come out in the last many years, the majority of them 
still contain the same foundational texts that began the field. As a prep- 
aration for this conversation, I remember that you and I sat down with 
most of these anthologies—and they are all wonderful compilations—but 
all of articles were ten to fifteen years old. While these classic essays are 
wonderful, it is striking that we are still using this material and largely 
because these frameworks still speak so strongly to us. Issues (and cri- 
tiques) of biological determinism, sociobiology, et cetera are as relevant 
today as they were twenty years ago. Certainly, evolutionary psychology 
seems like yet another incarnation of sociobiology. But I’m afraid this is 
because the idea of critique has taken root so strongly within women’s 
studies that we cannot move on. While we talk about fighting binaries/ 
dualisms, most programs (here I’m talking about the deployment of fem- 
inist science studies, not the field itself) reinforce the binaries of sex/ 
gender, nature/culture by using feminist science studies to critique 
science /nature/biology until one is safely in the humanities/social sci- 
ences realm. In the last twenty years, there are only rare examples of 
collaborations where women’s studies becomes a site for new knowledge 
“in” the sciences (although that is certainly the model of women’s studies 
in every other discipline). 

EH: Now, back to another question. Part of my “influence” in this 
field has to do with the wide dissemination of the article I coauthored 
with Helen Longino in 1990 and the equally widely reprinted interview 
with me that appears in many anthologies on women in science and fem- 
inist science studies. 

I think I began to be “influential” because Pve consistently raised the 
issue of race in these venues. Part of what I hoped to do by earning a 
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most complex way I possibly could, how race had been marginalized an 
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yet remained powerful both institutionally and epistemologically within 
science. When I began to study the history of science, there was very little 
work out there that explained in a complex way the relationship between 
race and science in racially and ethically diverse societies. 

BS: What was your dissertation about? 

EH: My dissertation (and subsequent first book) was a study of the 
control of diphtheria in New York City around the turn of the century. 
I used this case study to try and understand how developments in the 
new laboratory-based science of bacteriology were translated into clinical 
and public health practices to control a very prevalent and terrifying disease 
that largely struck young children. In many ways the book allowed me 
to explore themes that showed the complexities involved in applying new 
scientific developments in a context where people were desperately trying 
to save children’s lives. This context—the complex politics in New York 
City, professional frictions between public health workers and physicians, 
the large and ethnically diverse population of the city that was skeptical 
of the claims and practices of scientific and medical experts—all shaped 
and constrained the application of bacteriological knowledge. Though the 
book doesn’t explicitly address questions of race, this project helped me 
understand how to think about science, medicine, and public health and 
the relations between science and society in more complex ways. P’ve used 
these insights in my work on African-American women and the epidemic 
of HIV/AIDS and in my current project, which is a historical study of 
“race” in science and medicine in the United States from the mid- 
nineteenth century to the present. 

BS: Now, race has a similar history within feminist theory and the 
development of women’s studies as well. Do you see the invisibility or 
marginalization of race differently in the two fields? 

EH: Yes, I do. One of the differences, and I think this is one that I lived, 
is that, within feminist studies more broadly, there were lots of voices from 
women of color who were challenging the ways in which the term woman 
had been defined in explicitly white, Western, and privileged ways. 

The challenge from feminists of color, which is something I certainly 
shared and participated in, was very active, very strong, and led to, I think, 
a deep and profound reassessment of how feminist studies was to proceed. 
It made people really come to terms with the ways in which woman was 
not a singular category. This work has become very sophisticated and 
nuanced at this point, though I have to add that feminists of color have 
not paid very much attention to what is happening in science, and they’ve 
only given limited attention to medicine. One important exception is 
Patricia Hill Collins’s article that argues that the notion of “intersection- 
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ality” could be a useful methodology for feminist science studies to employ 
to address race (1999). 

One could say that, because of the small numbers of women of color 
in feminist studies of science, the work has not been challenged to grapple 
with race/ethnicity. When I came to science studies, there was no tenured 
scholar of color who took up the issue of race in very explicit terms or 
even discussed race as a concept to be understood in relationship to gender. 
Among the leading scholars, only Sandra Harding, Anne Fausto-Sterling, 
Londa Schiebinger, and Donna Haraway are notable exceptions. Hara- 
way’s work was especially significant because, in Primate Visions (1989), 
she locates the role that race played in the colonial project that primatology 
was deeply embedded in. But hers is the only extensive discussion of the 
ways in which race worked its way through the science of primatology 
and became part and parcel of how primates are described, how their 
behaviors are characterized, et cetera. 

Since so few people writing about gender and science wrote about race 
and science, I was personally quite troubled. I was also concerned about 
how I was getting marked as the voice of the “raced other” simply by 
showing up at conferences. People were very receptive to my work, and 
continue to be very receptive to the kinds of things Pve had to say about 
race, but I have yet to see many others address this topic in the history 
of science or feminist science studies. Anyway, I think it’s different from 
other areas of feminist studies because there have been more women of 
color involved in producing analyses about the relationships between race 
and gender. 

BS: And why do you think questions of race and women of color were 
so much more invisible in feminist science studies? Because of consistent 
marginalization and invisibility of women of color in both the scientific 
project and the feminist project? 

EH: Yes, I think it’s deeply connected to both. First and foremost of 
course is the small numbers of racial minorities at the top of American 
science. Second, there is litte work in the history of women in science 
and in gender in science on women of color or race that can provide a 
ground for analysis. I can see structures of invisibility just proliferating 
across feminist studies of science. Even new work in science studies that 
addresses laboratory cultures fails to deal with race. I know of no studies 
of laboratories, beginning with Latour’s work to more recent studies, that 
use race as a category of analysis. Laboratories and laboratory cultures are 
characterized in ways where race simply has no place, and therefore it is 
not seen. 

Now, if you turn back to the women in science literature, though, and 
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the women in science effort, there you do see more attention to women 
of color but only in terms of their lack of access to the scientific careers. 
There are no linkages drawn between the status of women of color in 
“women in science” efforts to the projects on “gender and science” and 
“feminist science studies.” Here again structures of invisibility prolifer- 
ate—women of color are the most underrepresented group in all of science 
in the United States. Nationally, programs designed to help women in 
science have had a difficult time reaching women of color, while programs 
to help people of color in science have largely focused on men. So there 
are overlapping, interpolated, and unexamined structures of power rela- 
tions that have allowed the feminist critique of science to proceed with 
the development of a concept of gendering in science that does not con- 
sider race and simultancously allowed women in science projects to con- 
tinue to put forward efforts to support women that likewise do not in- 
corporate race or ethnicity. 

It is these multiple structures of invisibility that produce an absence of 
a deep analysis of race. My project has always been to try to step into the 
space created by these structures, but by stepping into it, I almost became 
iconic in that I was in many ways and senses a singular voice. And even 
your presence and my presence on a panel reflected this space, as does 
the way that, when you would speak about race and I speak about race, 
you get figured as the Indian woman and J get figured as the black woman. 
I don’t remember a moment when people actually saw or interpreted or 
responded to our presentations as if they were speaking to a similar project. 

BS: Absolutely. What has this invisibility meant? 

EH: I think the invisibility has meant that we still know too little about 
how the life sciences in particular produce “natural” facts about human 
differences. Though as Nancy Stepan and others have argued, analogies 
between race and gender were routinely invoked in the nineteenth and 
early twentieth centuries to frame women’s so-called incapacities and racial 
minorities’ so-called incapacities in similar ways by white male scientists 
(Stepan 1986). Sexual differences were framed in ways similar to racial 
difference, particularly in the use of the body as the prima facie evidence 
of difference. Yet these framings of human differences have had profoundly 
different social consequences and historical trajectories. To look at how 
the sciences of human difference emerged, evolved, changed, and achieved 
a certain kind of cognitive and social authority through the lens of race, 
gender, and sexuality can tell us a great deal about how science works 
variously in complex modern societies. 

BS: Can you speak to what role an integrated project of race and gender 
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and sexuality, in terms of science’s role in the construction of difference, 
might play in women’s studies? l 

EH: For women’s studies, if we were to teach about the sciences of 
human differences, I think the linkages between science and society can 
be made more explicit and useful for students to understand how science 
works. Certainly people have tried to do this in their classes, but I don’t 
think such an integrated project has been the focus of important articles. 

BS: Another area of lack of linkages is the connection between the 
development of difference in colonial and postcolonial contexts, the de- 
velopment and deployment of race in those contexts, that is, developing 
a global genealogy of race. While there are some excellent local histories 
of colonial science in different locations, we still need a better under- 
standing of how they are connected to each other, how they circulate and 
recirculate globally, and how they bave and continue to reinforce cach 
other. As someone who works on race in the United States, how do you 
see this? Why is it important for us to make these linkages? 

ER: Well, I think it’s important because, number one, some of the 
postcolonial work is really strikingly sophisticated in articulating relation- 
ships between state policies and scientific policies and scientific practices 
and the transformation and reinstantiation of scientific ideas in colonial 
and postcolonial contexts, in ways that are extremely helpful for those 
who work on the United States. And if you can write about the United 
States and its treatment of its native-born minorities with respect to the 
scientific enterprise, in similar ways that people do in postcolonial studies, 
then I think you can bring some sophistication into an area that is to date 
not very theoretically sophisticated. And it’s important because I think - 
it’s necessary to decenter the Western scientific project. In other words, 
the rest of the world has been and remains necessary to the Western 
scientific project. But I would emphasize that this is a project that still 
deserves much more contextualized elaboration. And how one figures the 
agencies of peoples who are in those colonial contexts and postcolonial 
contexts are also projects that are much more complicated and that we 
need to elaborate. I see postcolonial studies as a rich resource for trying 
to understand the U.S. situation. 

BS: Right. In talking to many people in the field about why these 
linkages don’t happen and why everyone seems to feel they are working 
in isolation at their respective institutions, people cite the institutional 
difficulties in doing such cross-disciplinary work: which societies or con- 
ferences to attend, what intellectual groups and traditions already exist, 
disciplinary and departmental locations, et cetera. Do you think there are 
other reasons for these gaps? 
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EH: J think institutional issues are one part of it. I think a different 
part is how we might characterize the situation of the first generation of 
feminist science scholars. What did not emerge was a research program 
and a location for that research program. In other words, many of those 
scholars did not have graduate students who took up the questions that 
they were working through in their early texts. In contrast, consider 
women’s history. The feminist scholars who were so involved in bringing 
women’s history to the fore in the United States have produced legions 
of graduate students now. The Berkshire Conference of Women’s His- 
torians is full of these students, who have continued work on women’s 
history and gender in history, so that it now is a burgeoning and thriving, 
identifiable field within historical studies and has become, in some respects, 
mainstream. Gender is now a legitimate category of historical analysis that 
graduate students who aren’t explicitly working on it have to consider, 
in whatever historical topic they might be working on. I don’t think 
feminist science studies, because of its lack of an institutional focus, has 
reached that point. 

BS: Absolutely. 

EH: Since you were just involved in editing a book on feminist science 
studies (Mayberry, Subramanian, and Weasel 2001) at this historical junc- 
ture, what is the project of feminist science studies? What was the process 
of that book? What did doing that book help you to understand about 
the project of feminist science studies at this point? 

BS: It started with the three of us finding each other at mectings and 
feeling similar frustrations and concerns about our isolation in doing this 
work. I don’t think any of us had ever been in an institution where there 
was more than one or two other people who would define themselves 
even vaguely as working in feminist and science studies, and, given that 
the field is huge, it seemed virtually impossible to find someone else who 
worked on things closely related to what we were doing. 

BEE Hove, Sic IE at sce a ee Dele M DED yo aay Begs Aa oH 
mean a diverse field? 

BS: Yes and no. Certainly in terms of disciplinary, interdisciplinary foci, 
and approaches, it covers virtually all disciplines and interdisciplines. So, 
as someone who considers herself working in the field of “feminist science 
studies,” I often find myself reading journals in mainstream biology, 
women’s studies, science studies, history of science, philosophy of science, 
sociology, anthropology, literary studies, women’s history, philosophy, cul- 
tural studies, ethnic studies, postcolonial studies, et cetera. It seems like 
an impossible task, and I can never keep up! In that sense it seems like a 
huge field. It is also diverse in terms of disciplines and approaches. I 
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struggle with keeping up with a multitude of disciplines, methodologies, 
and approaches, because interdisciplinarity seems critical, as these disci- 
plines have important things to say to each other. We found that we 
constantly wondered what we'd missed because relevant articles appeared 
in so many disparate journals. So, we often relied on word of mouth to 
hear about them. What was striking was that there was no central journal, 
no central conference, no central group of scholars that consistently came 
together, ever. If Pm at the National Women’s Studies Association meet- 
ings or the Society for the Social Studies of Science meetings, I would 
need to go through the index to see who was there and couldn’t assume 
that a common set of colleagues would show up each year. It was never 
possible to say who identified themselves as being part of this field since 
there was/is no “field.” Some scholars who Pd consider to be “in” feminist 
science studies might identify as historians or anthropologists and do not 
see themselves as part of the project of feminist science studies. 

So for people just beginning to work in the area, it was something that 
was really frustrating. Yet, in looking at the literature, it seemed that there 
were a core set of ideas and a core set of critiques about how to view the 
institution of science and what the history of science said about the de- 
ployment of gender, race, sexuality, and class. 

But, on the other hand, it was not as though anyone had ever articulated 
a “core” or that this was even a field of some kind. And so the anthology 
came out of wanting to make sense of that, to figure out how diverse this 
field was and in what ways it was diverse. Also, since many of us were 
junior scholars and recognizing that we constantly met new people who 
we'd never heard of, we also wanted to see who was out there and who 
was doing what kind of work. 

So we put out a broad call for papers and waited to see what we got. 
We did not think of it as a comprehensive collection. And I think what we 
found was that the field was all over the place, but yet there was a recognition 
of a common project, of what people were trying to do. So they were each 
chipping away at a different part of it, in trying to understand it. 

EH: What do you think the common project is? 

BS: I think largely it seemed that it was about trying to understand 
the relationship between science and gender, race and class, sexuality, and 
colonialism, and recognizing that science has been a central force in con- 
structing human differences and all of these categories. People were trying 
to understand the historical and contemporary role of science as well as 
exploring the interconnections between science’s constructions of race, 
gender, class, sexuality. That, I think, is broadly how I read the field. 

Now, exactly what that relationship was, how people studied it, how 
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people thought we should go about studying, seemed hugely variable. 
And so, within that large project, I would also put people working on 
women and science, including those issues of equity. And again, most 
contributors in the anthology had not heard of each other, and there was 
little communication between individuals who all see themselves as work- 
ing on similar questions. 

What was interesting to me about the responses we got were the diffi- 
culties of institutional location and professional development—everyone had 
their own unusual idiosyncratic development. In editing the anthology, the 
range of textual practices was immense, and getting them into an accessible 
format was a real challenge. What was most exciting to me was that there 
were scholars in the sciences who engaged with feminist science studies in 
redefining their projects in the sciences. Many of them were also “trained” 
in women’s studies in that they had taken courses or gotten degrees in the 
field. That signaled a real movement in the field and demonstrated that 
while the “schism” seems very visible in the field, there is a lot of movement 
among junior scholars. These boundaries of science /humanities, sex/gen- 
der are often transgressed in all kinds of ways, although they get little 
“press.” I found this aspect very inspiring and hopeful. The two large silences 
I could identify in the responses we got back are the ones you have men- 
tioned: race; and the physical sciences and engineering. 

The other thing that also struck me that relates to your earlier point 
(about writing the article with Helen Longino) is that many practicing 
scientists want a critical analysis of the climate and social life of scientists, 
that is, an analysis of how the history of science has shaped a climate that 
is still reminiscent of clerical Christian culture. And while there are cer- 
tainly beginnings of such an analysis in the works of David Noble (1992), 
Evelyn Fox Keller (1984), and Sharon Traweek (1988), it is something 
we need to develop further. Interestingly, it’s your interview with Aimee 
Sands (1993) and Evelyn Fox Keller’s narrative about the women in phys- 
ics (1977) that get used over and over again. 

EH: Yes, and the various other anthologies that have now come out, 
or collections of interviews with women in science. 

BS: Right. But I think a lot of those don’t seem to have a theoretical 
frame, and they’re written as narratives and stories (some of them very 
powerful) about the experiences of women in science. Whereas in yours 
and Keller’s, I think there are a critical set of issues about the culture and 
institution of science that are useful in a women’s studies classroom. So if 
you look at women’s studies courses or these anthologies, it is these two 
essays that get the most attention. It is interesting to me that, despite the 
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lack of attention to the physical sciences in feminist science studies, at the 
level of autobiography or experience, it’s physics that gets overrepresented. 

EH: Yes, that’s a very odd thing. 

BS: Yes. I wonder why the field has not engaged more fully with the 
question of how the historical, sociological, and philosophical develop- 
ment of science has shaped the role of gender, race, class, and sexuality 
in the social relations of science. Basically, I think that’s the part of the 
puzzle that links questions of equity and women in science with gender 
and science or feminist science studies or whatever we want to call it. And 
I wonder to what extent concerns of essentialism and identity politics keep 
people from making those links. What strikes me again and again at dif- 
ferent institutions I’ve been at is that you bring ten women in science 
together to talk—say, graduate students to talk about their experi- 
ences—and, inevitably, most of them will be telling very similar stories. I 
cannot count the number of times I’ve been in a room with other women 
scientists and we can name experiences (hallway conversations, incidents 
at parties, lab encounters, discussions with mentors and advisors) that are 
identical. Some of those moments really feel like The Twilight Zone! There 
is a haunting homogeneity of scientific culture, not only across depart- 
ments but also across institutions. So, for example, the rampant insecurity 
and constantly feeling like an “imposter” (of not being as good as the 
institution thinks you are); the familiar speaking up but never being heard 
(until it’s repeated by a male); the constant commenting on attire; male 
students often getting time with male faculty through playing sports and 
socializing after classes; the assumption that you’ll get a job because you 
are a “woman,” and especially “minority woman.” 

In working with women scientists, explorations of experience and iden- 
tity have a deep resonance and power. However, within women’s studies, 
experience and identity have become deeply problematic, and with good 
reason. Also, claiming an identity of any kind is deeply problematic in the 
sciences, and there is a long history of scientists refusing to make any 
claims of gender or race or that these categories matter in scientific careers. 
And so, the challenge within feminist science studies is to be able to 
account for the homogeneity of women’s experiences in scientific culture 
while avoiding the pitfalls of essentialisms that further marginalize women 
scientists or scientists of color. When you listen to scientists, the scope of 
experience—and how ossified scientific practice seems to be in certain 
places—is rather striking (even though it’s extremely diverse and heter- 
ogeneous in others). 

EH: Well, I think this is a central problematic in the sense that I would 
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want to see really deeply contextualized stories or narratives and analyses 
of a variety of scientific communities and cultures over time. And analyses 
that show how power relationships and dynamics and processes operate 
within those cultures over time. It’s really picking up on some of the 
things that Sharon Traweck’s work pointed to in her careful study of the 
high-energy physics community: What do differently situated scientists in 
different scientific fields understand gender differences to mean, or racial 
differences to mean? What are the effects of a kind of homogenizing 
manner of dress, speaking, reporting of ideas, et cetera, that seems to be 
so fundamentally a part of scientific cultures? 

We still need more work on these issues. What happens, though, with 
the women scientists when they get together, as you say, is that they start 
telling stories about their experiences in science, but there’s no analysis of 
the stories. 

BS: There’s no analysis by them beyond the persistent question that 
emerges: Are my experiences really about gender? Doesn’t what happens 
to women happen to everybody in science? Is that story really about race? 
Doesn’t that happen to white people, too? I agree there’s this complete 
absence of analysis of those stories. I think it’s a failure of feminist science 
studies, Part of the reason for the schism you talked about is a failure of 
giving a good analytic account of why these stories emerge repeatedly. 

EH: I agree. In that sense, feminist science studies could offer a great 
deal to the literature on how to theorize experience. In the literature on 
women in science, from the policy perspective, one of the things that I see 
happening is a slow convergence toward questions that feminists have been 
raising. For a while policy analysts focused primarily on documenting the 
absence of women and minorities in science and on generating recom- 
mendations to institutions on how hiring and other practices should be 
changed. In my view these same policy analysts are now saying, “now that 
barriers to scientific work have been reduced and we've provided monetary 
support and other resources for women scientists and minority scientists, 
we still can’t explain why women or minorities are not ‘fitting’ into scientific 
cultures and thriving and becoming leaders.” As a result many policy doc- 
uments now end by stating that it is time to look more carefully at the 
culture(s) within science in order to understand more completely how those 
cultures are shaped by the presence or absence of women and minorities. 
These are issues that have long concerned feminist scholars. 

Now I want to turn to another site that needs to be examined, which 
is how we experience meetings like the recent one at Barnard College on 
“Balancing the Equation: Where Are Women and Girls in Science, En- 
gineering and Technology?” and how the use of the pipeline metaphor 
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has shaped such gatherings.* The Barnard conference was another meeting 
where research on women in science was brought together with research 
in feminist science studies as a kind of instantiation of the pipeline met- 
aphor. According to one scholar the pipeline metaphor was used initially 
at the National Science Foundation (NSF) in the mid-1980s as a way to 
capture and characterize the present and future supply of scientists and 
engineers. It was first applied to the problem of the underrepresentation 
of women and minorities in science and engineering in 1987, when the 
then director of the NSF used the metaphor to argue for increased ap- 
propniations for NSF. Where past invocations that it was just and right to 
foster the development of women and minorities in science had failed, 
the pipeline metaphor proved to be an extremely powerful way to link 
the underrepresentation of people in these groups to issues of national 
competitiveness in science and engineering. Thus the problem of women 
and minorities in science was transformed into a problem of economics 
and national security." That questions about the status of women in science 
are so deeply caught up in this pipeline metaphor is very troubling because 
it means that, at conferences, women’s work on a range of issues—girls’ 
science education in elementary school, intervention programs for girls 
in high school, intervention programs for undergraduate women, prob- 
lems with graduate students, post-docs, and then the professorate—are 
treated as if they constitute one problem. Such configurations presume 
that women scientists who are practicing scientists at the top of the pro- 
fessorate have important things to say to someone who’s trying to en- 
courage young women in K-12 education. I have begun to experience 
these mectings as being trapped in the pipeline. I experience this metaphor 
as completely limiting and bracketing conversations and research agendas. 
The pipeline metaphor is one that is evocative, and so it provokes state- 
ments such as “the pipeline is leaky at one spot or another.” Yet it doesn’t 
ever provoke a set of questions that ask what this pipeline metaphor tells 
us about our conception of the scientific enterprise. 

BS: Exactly. And I think this is the other part of the schism where it 
plays out. There is little response or concern to questions such as “Where 
is this pipeline coming from?” and “Where is it going to?” “Who laid 
these pipes?” “How is it embedded in global capitalism?” “Who are we 


* The pipeline metaphor us very prevalent in the literature on women in science. So it is 
common to see efforts to “increase or widen the pipeline” or to fix the “leaky pepetine,” 
etc, The conference was held on February 7, 2002, and was sponsored by the National 
Council for Research on Women and the Barnard Center for Research on Women. 

E See Lucena 1996. 
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producing for what purpose?” “Why are we so invested in shoving all 
these young girls and women into the pipeline that is dark and dingy and 
not very habitable?” So while those working on gender equity are working 
on the access of everyone into those pipes, others are questioning the 
whole idea of that metaphor and its underlying conception of science and 
asking whether our project should be about getting more women into 
the pipeline or dismantling the pipeline. 

EH: Precisely. And that’s a thorny and a political question. First, from 
the policy perspective, little is said about men in science being in the 
pipeline, except for minority men. It’s a kind of engineering metaphor 
that doesn’t apply to white men. The assumption is that white men in 
science are brought into it, developed, and their interest in it nurtured 
from an early age all the way to the top of science. The use of the pipeline 
metaphor suggests that analysts don’t need to ask whether this metaphor 
accurately captures how white men become scientists. Second, the ques- 
tions of who made the pipeline and who the pipeline is for point to other 
issues about the characterization of the scientific enterprise that need to 
be addressed. And, of course, when we feminist science studies scholars 
start asking such questions, inevitably we are led to ask questions also 
about the role of capitalism and industry relations, the role of the state, 
and the funding of scientific education and scientific work in the United 
States, which lead to a much more complex analysis. 

The way the pipeline metaphor is deployed continues to focus on get- 
ting people into it and making them fit. That’s all it does. And if women 
or minorities don’t fit, maybe the government will try to figure out what 
else should be added to the pipeline; but such analyses never question 
why the pipeline works the way it does, nor do they tell us anything about 
the context in which this pipeline is situated. 

I don’t know if in other areas of feminist studies novelists and literary 
scholars get together on the same panels at conferences. I don’t know if 
practicing lawyers and feminist legal study theorists get together on the 
same panels to discuss going to law school and the problems of gender 
and law, as well as look at issues related to gender in the practice of the 
law. I mean, it may happen, but it seems to me that what happens in 
feminist science studies is a somewhat unique and often strange situation 
that brings feminist science studies scholars together with people who 
work on women in science, as educators or policy people or heads of 
programs, for a situation that, as far as I’m concerned, is simply one of 
cross talk. The feminist science scholars want to talk about what gender 
means, how gender functions, what race difference means, and how race 
functions in relation to science. We want to talk about social structures, 
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we want to talk about the context in which scientific communities work, 
we want to talk about power relations. We want to think about how science 
works within complex societies. 

By and large, women scientists want to talk about effective programs, 
and science educators want to talk about role models. Therefore what 
occurs is for me a predictable performance by all involved. The women 
scientists tell the feminist science studies scholars that they don’t under- 
stand what they are talking about. “You’re talking jargon, you’re talking 
over our heads,” or they say, “What you are saying has nothing to do 
with what I have to do every day in my lab.” On the other hand, the 
science studies folks are often defensive about their methodologies and 
the questions they want to address. 

Putting us all together on one panel says that one function of feminist 
science studies work is to explain to women in science why their situation 
is what it is. And, for the most part, when we’re sitting in these situations, 
we can’t explain it, nor was that our project in the first place. Yet they 
look to us for an explanation. I find, often, that many times people are 
disappointed. Or it makes me feel that I should tell a story that allows 
people to relate to me in a personal way, that allows some women scientists 
to connect to my experience in physics. Certainly, many women scientists 
of color, African American and Latina, connect to my articulation of cer- 
tain experiences that they share. So we bond around those experiences. 
But the next step, where I would want to go to ask what our shared 
experiences say about science, is by and large misunderstood. 

BS: Yes. And unfortunately over the last ten years, as the political climate 
has become more conservative, it is difficult to get women in science 
projects funded that are overtly “feminist.” And it seems that we’ve come 
to a current situation where a lot of scholars and feminist science studies 
are sick of this question, are tired of having talked and worked with little 
impact; they don’t think it should be the project of feminist science studies 
to talk about the women in science question anymore, and they’ve done 
it for fifteen or twenty years, and they’re done. And yet, nothing has 
moved. So, why do you think that is, and what makes the change? 

EH: I have no doubt that there is a need for people who work on 
women in science to do that work. But I don’t think that it’s productive 
anymore for those of us in feminist science studies to participate in that 
work as people who are trying to do feminist science studies. I think we 
can participate in it as people committed to women in science. 

In other words, I’m suggesting that I need to live more consciously 
inside my multiple identities as a scholar trained in science and as a his- 
torian of science. I only want to participate as a woman in science, or a 
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former woman in science, who has something to say about intervention 
programs and policy questions that are emerging. What I’ve done is try 
to say, in settings such as the Barnard meeting, that all of us should be 
wary of representing the current situation of women in science as a wa- 
tershed moment, because we need to pay attention to history. When we 
pay attention to the history of women in science in America, as Margaret 
Rossiter’s and others’ work has shown, then it is not so clear at this time 
as to what has made so great an advance possible for women or minorities 
and what is stalling continuing advancement. So I try to speak, as a his- 
torian who’s taking a long view, on the question of women in science, 
but I’m refusing to speak, again, as a feminist science scholar who’s in- 
terested in certain other kinds of questions. 

BS: That is interesting, and I think we disagree here, because this is 
precisely the question that engages me the most, because I think feminist 
science studies was personally so transformative for me. It allowed me to 
understand why, for example, scientists are supposed to be asexual, an- 
tisocial, or certainly not endowed with good social skills, singularly ded- 
icated with no personal life, even a little crazy, and spending every minute 
in the lab, not paying attention to clothes or appearance. These judgments 
of good scientists came once from a clerical tradition that was in the service 
of God and now is in the service of science and finding the truth about 
nature and the universe because the roles of religion and science have 
shifted. It seems to me that, until we historicize and situate the practice 
of science (and why women and people of color don’t fit in it), we will 
never be able to get beyond the myth that these arbitrary codes of “good” 
scientists are really the best way to produce “good” science. So, for me, 
feminist science studies has a tremendous lot to say to (and learn from) 
practicing scientists, and I really want to work toward a collaborative vision 
of women’s studies/sciences. I really struggle with continuing to do ex- 
perimental biology within women’s studies programs. It is not as though 
we only have to “teach” scientists—we also have a lot to learn. Ultimately, 
knowledge of our racialized and gendered bodies shouldn’t be entirely in 
the realm of the sciences. We can and should be coproducers of such 
knowledge. After all, if within women’s studies we can have anthropol- 
ogists, historians, philosophers, writers, and artists, why not scientists? 

EH: I don’t think we disagree quite so much. I am interested in feminist 
science studies for the same reasons you just mentioned. I’m just interested 
more now in finding more effective and productive venues to talk about 
the critical points you just raised. I just don’t think forums where the 
cross talk dominates are the best sites to explore your questions. Questions, 
by the way, that I still desperately want better answers to as well. 
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I don’t think that feminist science studies can develop further without 
more focused venues for exchange. You mentioned that we don’t have a 
journal, that there’s no central conference that everyone attends every 
year. I want to bring people together to help my thinking, to get some 
push back from people who are as immersed in these sets of questions as 
I am and we are, to see where we are, what we’re doing, why we’re doing 
it, and what it is we want to do. What kind of narratives do we want to 
tell? What kind of theoretical positions are we trying to push up against? 
And what do we want to develop? 

To end, I want to return to one of our earlier exchanges about the 
“coherence” or lack thereof in feminist science studies. I wouldn’t want 
people to read our exchange and go away thinking that we or I am 
suggesting that feminist science studies should be unified. I believe that 
the diverse perspectives in the disciplines from which scholars in this field 
come is one of its great strengths. And in many ways the divisions we 
have marked are not that different from other divisions in the highly 
contested field of science studies. Our conversation has pushed me to 
think that I need to think harder about what the cross talk we’ve been 
discussing is about. And it might be a very good place to begin to un- 
derstand how the tension between women in science projects and feminist 
critiques of race, gender, and scientific knowledge replicate or challenge 
the authority of science in modern societies. 
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Joni Seager 


Rachel Carson Died of Breast Cancer: The Coming of Age of 
Feminist Environmentalism 


eminist environmentalism is shifting paradigms in public health, po- 

litical economy, philosophy, science, and ecology. Feminist environ- 

mental theory and women’s on-the-ground ecoactivism are challeng- 
ing and transforming approaches to a breathtakingly wide range of issues, 
from animal rights to the environmental economy of illness and well- 
being, from exposing and theorizing complex processes such as global 
ecopiracy to interrogating the distortive privileging of “science” as an 
arbiter of the state of the environment. Feminist environmentalism is hot, 
and getting hotter. 

But this may be news to most people outside the field. The one thing 
people typically seem to know about feminist environmentalism is that it 
involves something called ecofeminism, which they vaguely associate with 
spirituality and carth-loving women. From the outside looking in, feminist 
environmentalism can look like a large tent occupied by an elephant almost 
as large. Even from the inside it can look that way too. It is impossible 
to do work under the rubric of feminist environmentalism, or even to talk 
about it, without first explaining or positioning oneself in reference to 


Ecofemintam 
Among scholars and activists closest to the project there is little agreement 
on what ecofeminism is or what its relationship is to the (presumptively) 
broader endeavor of feminist environmentalism. Browsing the literature 
we find ecofeminism variously described as a political stance, a take-it-to- 
the-streets movement, a feminist spiritual affirmation, an inspirational 
wellspring for women’s activism, a retrieval of womanist earth wisdom, a 
feminist theory, an applied scholarship, a feminist rebellion within radical 
environmentalism (Sturgeon 1997, 31), an oppositional positionality, a 
praxis, and a remapping of women’s relationship to place and ecology. 
Despite a long trail of ecofeminist footprints on the U.S. activist and 
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academic landscape—almost three decades’ worth, depending on where 
you put the head-of-the-trail marker—there is still little agreement on 
what it is, what its import is, and what its future is. As Noël Sturgeon 
(1997) wryly remarks, a concept that is invoked to “usefully if partially 
describe the work of Donna Haraway asd Mary Daly, Alice Walker and 
Rachel Carson, Starhawk and Vandana Shiva. . . is a shifting theoretical 
and political location that can be defined to serve various intentions” (24; 
emphasis mine). 

Despite this plasticity, the very term ecofeminism typically invokes strong 
reactions—and generally precipitates a rush to “for” or “against” camp 
making. There are three touchstone issues that separate ecofeminism- 
embracers from ecofeminism-distancers: the prominent association of eco- 
feminist thought with womanist spirituality, the (putative) essentialism of 
the ecofeminist affirmation of a meaningful nature-woman connection, 
and the old gown/town split between the presumptive sophistication of 
theory building and the presumptively atheoretical naïveté of social move- 
ment and activist practices. 

Debates around these issues were once fresh and exciting. Indeed, what 
we might consider to be protoecofeminist insights played a more signif- 
icant role than is often acknowledged in shaping the overall development 
of second-wave feminism in the United States. Second-wave feminists cut 
their political teeth on debates over the “unnatural divorce of spirituality 
and politics” (see, e.g., Bunch 1976; Iglehart 1978) and over fierce dis- 
sections of the existence and meaning of “female/male, nature /culture” 
dualisms (Ortner 1974). Feminist environmental issues, often refracted 
through the lens of peace issues, anchored the 1970s radical feminist 
debates on separatism, identity, and women’s activism that, in the United 
States, swirled around key figures such as Mary Daly, Susan Griffin, and 
Ellen Willis (see Daly 1978; Griffin 1978). 

As conceptualized by ecofeminist pioneers such as Ynestra King, eco- 
logical feminism held promise as a bridge across the analytical divide be- 
tween radical cultural and socialist feminism. King identified ecofeminism 
as a “third direction,” neither severing the connection between woman 
and nature (as socialist feminists would have it) nor reinforcing it (as many 
cultural feminists did): “the liberation of women is to be found neither 
in severing all connections that root us in nature nor in believing ourselves 
to be more natural than men” (1981, 15). Early articulations of the in- 
tersectional and interdependent oppressions of ecology, race, sex, and class 
(¢.g., Reuther 1975) pointed to a path that transcended the dichotomous 
rendition of the human/nature relationship, the classic subject/object 
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split at the heart of Western philosophical inquiry. By the late 1970s, then, 
ecofeminism was on a roll, full of promise and intellectual excitement. 

The first discernibly coherent feminist environmentalism emerged in 
the United States through these broader feminist debates and explorations. 
In tandem with antimilitarist movements and a then-nascent environ- 
mental movement, feminist environmentalism emerged as a fusion of pow- 
erful analytical and paradigmatic challenges and activist energies.’ Envi- 
ronmentalists provided baseline insights into the interdependence of 
human life and planet life and offered a systems analysis of the ways 
ecological destruction cascaded through intertwined social and ecological 
webs, Feminists honed these understandings with analyses of the ways the 
construction of social power, in its ineluctably gendered dimensions, pro- 
duced those conditions of ecological threat. 

Thus, by the carly 1980s, feminists were considering whether nuclear 
power and strip mining might be “women’s issues.” Feminists stretched 
extant analyses of the exercise of patriarchal and capitalist power to ac- 
commodate an interrogation of the deployment of violent life-threatening 
and planet-threatening technologies and modalities. The “Unity State- 
ment” for the Women and Life on Earth Conference held in Amherst, 
Massachusetts, in 1980 (an event widely acknowledged as germinal in the 
emergence of U.S. ecofeminism) reads in part: 


We are women who have come together to act on a common hope 
in a fearful time. We enter the eighties with alarm for the future of 
our planet. The forces that control our society threaten our very 
existence with nuclear weapons and power plants, toxic wastes and 
genetic engineering. A society and world economy organized for 
the profit of a small number of white men has created the conditions 
for wide-spread unemployment, violence at home and in the streets, 
oppression of third world peoples, racist attacks, inadequate food, 
housing and health care, and finally, the ecological devastation of 
the earth. We see connections between the exploitation and bru- 
talization of the earth and her people and the physical, economic 
and psychological violence that women face every day. We want to 
understand and try to overcome the historical divisions of race, pov- 
erty, class, age and sexual preference that have kept women apart 


and politically powerless. Our concerns are many, but understanding 


? One of the most comprehensive overviews of the emergence of ecofeminism in the 
Unrted States is Sturgeon 1997. 
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the problems that confront us helps us imagine how we would like 
to live. (Women and Life on Earth 1979) 


These were heady analytical and movement convergences. But even as 
ecofeminism emerged, it was already coming apart at the seams. 

For many women, the eco-focused feminism emerging in the 1980s 
was necessarily rooted in a reawakening of earth honoring and earth caring, 
involving a rehabilitation of nature-centered traditions and invoking anew 
the salience of earth goddess, women-wise spirituality. For these women, 
the central project of what they called ecofeminism was reclaiming the 
sacred and celebrating women’s nurturing—and special—relationship with 
earth forces and life forces. Ecofeminism put spirituality, earth goddesses, 
nature /culture identities, and debates about essentialism, antiessentialism, 
and maternalism on the feminist front burner. 

As this school of thought emerged under the rubric of ecofeminism, 
a peculiar elision occurred. Inexplicably, even as the association of ecofem- 
inism with a spirituality-inclined school of thought became more fixed, 
that word also remained in circulation as a term to refer indiscriminately 
to all manner of feminist environmentalisms. The word ecofeminism thus 
became a dual signifier, both meaning the specific spiritually centered 
school of environmental thought and also being used as a generic term 
for all feminist environmentalisms. 

This meant that by the late 1980s, ecofeminism had become a fighting 
word. For every woman who reveled in the association of ecofeminism 
with earth goddesses, there was one who winced. Many women rejected 
ecofeminism, particularly academics in the social and biological sciences 
whose engagement with environmentalism was forged in a rationalist tra- 
dition, and who feared that talk of goddesses and life forces would un- 
dermine their hard-won but precarious professional credibility. For many 
political feminists, ecofeminism was a word to define against; the spiritual 
side of ecofeminism was derided as mystical bunk, dangerously apolitical 
and atheoretical. In 1993, Carol Adams calmly assessed the divide in this 
way: “There has been no one perspective on the place of spirituality in 
ecofeminism. . . . For some, the spiritual aspect of ecofeminism is inte- 
grally a part of their ecofeminism. For others spirituality is thought to 
derail the ecofeminist engagement with social conditions and political 
decisions that tolerate environmental exploitation, encourage unbridled 
consumerism, and fail to rein in military spending” (4). 

The contributions of ecofeminism to feminist environmentalism are 
myriad, and ecofeminism itself is clearly an enduring part of the feminist 
environmental mix. Spiritual engagement with the fate of the planet brings 


SIQNS Spring2003 1 849 


many women to the environmental table—and to the environmental bar- 
ricades. Contemplation and contestation of the issues provoked by eco- 
feminism have produced a robust and challenging literature: on anthro- 
pomorphism, on the “sex-typing” of the planet, on encounters between 
feminism and deep ecology, on the nature of nature. The philosophy of 
ecofeminism is a well-developed field (see, ¢.g., Plumwood 1993; Salleh 
1997; Warren 1997, 2000). Ecofeminist interrogations of spirituality, es- 
sentialism, and nature have generated smart, sharp, often witty feminist 
environmental writing, inchiding now classics such as Sharon Doubiago’s 
rant at deep ecologists, “Mama Coyote Talks to the Boys” (1989), and 
Yaakov Garb’s (1990) provocative deconstruction of space images of the 
whole earth as “pornographic.” The ferocious back and forth between 
ecofeminist “factions,” and between feminists and deep ecologists, much 
of it waged in the pages of Exsvironmental Ethics, was compelling read- 
ing—even juicy, in a mild academic way—throughout the late 1980s and 
mid-1990s. 

But feminist internecine debates about ecofeminism also have been 
downright nasty, and many women have been deeply wounded by the 
exchange. The debates have also become inward turning (debating the 
debate as much as anything else) and, in my view, counterproductive to the 
larger enterprise of putting and keeping environmentalism on the feminist 
agenda and feminism on the environmental agenda. Feminist environment- 
alism has become bogged down in tiresome “pro-/anti-ecofeminist” re- 
prises: Is the earth our mother? Are women closer to nature than men? 
Should they be? Should we decry the cultural association of women with 
earthy nature as a patriarchal contrivance or celebrate it as a privileged 
positionality? Is ecofeminism even feminist (or is it a complicity with the 
patriarchy that would inexorably bind women to nature, to the disadvantage 
of both)? Is the disparagement of ecofeminism by (many) academics re- 
ductive elitism (and a complicity with the patriarchal appeal to masculinist 
reason that would separate women from a meaningful relationship with 
their sacred earth origins)? We have interrogated these questions to the 
point of exhaustion, and well past the point of diminishing intellectual and 
political returns. 


Beyond ecofeminist debates: Commonallities and agendas 

In 1997, Noël Sturgeon argued that despite the travails, the term ecofem- 
inism retained salience, especially as understood within the larger feminist 
project of “naming”: “Why ecofeminism? Why not just call the feminist 
analysis of the interaction between sexism and environmental problems 
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‘feminism’? I believe that ‘ecofeminism’ as a term indicates a double po- 
litical intervention, of environmentalism into feminism and feminism into 
environmentalism, that is as politically important as the designations ‘so- 
cialist feminism’ and ‘Black feminism’ were previously. Perhaps it is a name 
that will only be transiently useful within our history; but the stakes in 
such a politics of naming are deeply embedded in a long tradition within 
the development of U.S. feminism” (169). 

I think Sturgeon was right—then. But I now detect the end of the 
useful era of transience. Feminist environmentalism is a mature enough 
field to move beyond the ecofeminist debates. It needs to. A substantial 
agenda—which in this new world order is infused with a certain sense of 
urgenocy—commands the attention of feminist environmentalism. 

Moving beyond the ecofeminist debates, we find that most feminists 
who pursue scholarship and activist work on the environment—whether 
from “ecofeminist” positions or not—share common interests, among 
them a commitment to illuminating the ways in which gender, class, and 
race mediate people’s lived experiences in local environments; an interest 
in examining the ways in which human-environment perceptions and val- 
ues may be mediated through “gendered” lenses and shaped by gender 
roles and assumptions; an interest in examining the gendered nature of 
the constellation of political, economic, and ecological power in institu- 
tions that are instrumental players in the state of the environment; and 
an interest in exploring the interconnectedness of systems of oppression 
and domination. The best of the recent feminist environmental scholarship 
engages with and extends transnational, postcolonial, and poststructuralist 
deconstructions and challenges. 


Animal rights and feminist environmentalism 
Animal rights, for example. Feminist work on animal rights builds on the 
foundational ecofeminist effort to understand linkages between environ- 
mental oppressions on the one hand (such as speciesist hierarchies, or the 
hierarchy of value established through the commodification of nature), 
and human social oppressions of many kinds (such as those based on class, 
or race, gender, and sexuality classifications; or judgments of “value” at- 
tributed to physical ability) on the other. At the same time, the serious 
contemplation of animal rights makes a considerable contribution to de- 
stabilizing identity categories and adds a new dimension to theorizing the 
mutability of identity. 

Feminist environmental scholarship and grassroots activism on ani- 
mals pivot around three concerns: elucidating the commonalities in 
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structures of oppressions across gender, race, class, and species; devel- 
oping feminist-informed theories of animal rights; and exposing the gen- 
dered assumptions and perceptions that underlie human treatment of 
nonhuman animals. 

Like nineteenth-century racial and gender taxonomies that were con- 
structed and then frantically repatched to keep pace with contravening 
evidence and with shifts in social and economic realities, efforts to fix a 
firm line between “us” (humans) and “them” (animals) are similarly be- 
coming increasingly frenetic as the old standard-bearers of asserted hu- 
man/animal difference topple. For example, the insistence that animals 
do not feel pain—uotil very recently the central subterfuge of vivisec- 
tionists and other animal experimenters—has been all but abandoned in 
the face of overwhelming contrary evidence. In response, the contested 
terrains have been shifted away from a simple “pain”-threshold test of 
animal rights to arguments about whether animals have consciousness or 
social awareness, whether they feel or express abstract emotions, can feel 
loss and deprivation, and the extent to which they demonstrate cognitive 
skills, curiosity, and problem-solving capacity, whether their behavior is 
motivated more by “instinct” or “intelligence.” (Not unimportantly, this 
last debate is taking place even while the measurement and very concept 
of human “intelligence” itself are increasingly called into question.) 

The myriad specific justifications for the oppression, enslavement, and 
exploitation of animals (which is occurring on a massive scale) are all 
rooted in dual assertions: of significant human/animal difference, and of 
the putatively scientifically provable “lesser” intellectual (or even emo- 
tional) capacities of animals. These are achingly close reprises of the con- 
ceptual bases for racial, sexual, and gender hierarchies. Echoing through 
the debates about animals are unmistakable invocations of familiar racist 
and sexist ideologies about “natural affinities,” categories authorized by 
nature, destinies inscribed in biology, and “scientific proofs” of the limited 
capacities of the “other” that have rumbled through the centuries to justify 
slavery, the oppression of women, and ethnically and racially based ho- 
locausts and genocides. Two carly feminist works remain unsurpassed 
trenchant analyses of these parallels: Marjorie Spiegel’s comparison be- 
tween animal and human slavery, The Dreaded Comparison (1988), and 
Carol Adams’s treatise on the Sexa! Politics of Meat (1990). A newer 
work by geographers Glen Elder, Jennifer Wolch, and Jody Emel (1998) 
adds an important postcolonial and place-sensitive analysis of the ways in 
which animal-human relations are used in the representational politics of 
cultural difference and in the production of notions of hierarchies of 
“civilized” societies (the contrast drawn, c.g., between “savages” who 
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ritually sacrifice animals vs. “civilized” societies that Kill animals, but in a 
more modern industrialized way). 

Out of struggles against the artifices of race, gender, and sex categories, 
feminists have developed sharp analyses of the distortions of binary du- 
alisms and of the falsity of “science-based” identity categories. Further- 
more, feminists have been in the forefront in exposing the sham of “uni- 
versal” social hierarchies that are patently driven by culture-, gender-, and 
race-specific values. These insights are central to feminist reimaginings of 
animal rights. 

Since animal exploiters rely on tropes about animals being “different 
from” humans (and thus not protected by human-like considerations or 
rights) and about animals being “lesser than” us in myriad ways, animal 
rights activists often start by arguing the opposite. Complacency about 
human exceptionalism is challenged by every report of parrots who can 
count, of whales with globe-spanning languages, of elephant mourning 
and memory, of gorillas who acquire extensive sign language vocabularies, 
of cephalopods who solve spatial problems, of cows who escape slaugh- 
terhouses with prodigious feats of athleticism and cunning, of lifelong 
devotional pairings between birds, of ants who form intentional alliances 
in supercolonies that stretch across hundreds of miles, of remarkable feats 
of dolphin intelligence. Recent discoveries that genetic differences be- 
tween human and most nonhuman animals are slight (even negligible) 
have opened a new dimension in animal rights debates. 

Such assertions of similitude between human and nonhuman animals 
are theoretically and philosophically congruent with the larger feminist 
project of destabilizing identity categories. Thus many animal rights fem- 
inists aver that the “line” between human animals and nonhuman animals 
is more of a broad, smudgy band than a sharp demarcation. Feminist and 
queer theorizing has blurred the line of “authorized by nature” identity 
categories. Feminist animal rights environmentalism queers the line even 
more. The “science”-based ideology that creates metrics of human /animal 
“difference” in its own image and then uses those metrics as if they were 
neutral analytical tools is the same value-laden universalizing science that 
puts gender, sex, and sexuality identity into discrete hierarchically stacked 
boxes—and it has been widely discredited, particularly in feminist theory. 
This is what Donna Haraway calls a moment of “boundary breakdown”: 
“the boundary between human and animal is thoroughly breached... . 
Movements for animal rights are not irrational denials of human unique- 
ness; they are clear-sighted recognition of connection across the discred- 
ited breach of culture and nature .. . the line between humans and 
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animals [is reduced] to a faint trace re-etched in ideological struggle” 
(Haraway 2000, quoted in Kirkup 2000, 52). 

Calling into question the premise and measurement of the human/ 
animal divide, though, is complicated by deeply theorized feminist political 
commitments to respecting and retaining the integrity of “difference.” In 
this, feminists part company with prominent male animal rights advocates 
such as Peter Singer (1975) and Tom Regan (1983), who argue for an 
extension of the moral community to include animals primarily on the 
basis of their sameness to humans. The examples above, of animals learning 
to speak and count, that seem at first so unsettling, are, of course, yet 
another way of valuing animals only to the extent that they meet or mimic 
human tests of “intelligence” and behavior. In this light, I might reframe 
my prior point: an animal rights philosophy that creates metrics of human/ 
animal sameness in its own human image and then uses those metrics as 
if they were neutral analytical tools is flawed by the same presumptive 
universalizing that has so distorted our understanding of sex, sexuality, 
and gender—and should therefore be rejected. Philosophers Karen Warren 
(1990), Deborah Slicer (1991), and Val Plumwood (1993) elaborate most 
clearly the importance of developing a feminist animal rights theory that 
does not sanctify the “erasure of difference,” an erasure that almost always 
works primarily to the advantage of the dominant class. Internationally 
prominent environmentalist Vandana Shiva presents a key feminist asser- 
tion that “even the tiniest life form [must be] recognized as having intrinsic 
worth, integrity, and autonomy” (2000, 74). 

Bioengineering, with its potential to elide all sorts of biological dif- 
ference, throws feminist animal rights theorizing into contentious debate. 
Extending her point about the necessity of recognizing the worth of 
animals in their own terms, Shiva, for example, chides Western feminists 
for playing with the postmodernist idealization of transgenicism. Directly 
challenging Donna Haraway’s “cyborg feminism,” Shiva argues that mea- 
sured against the real-world impact of transgenicism on food production 
and lived ecologies, fantasies about “border crossings” (between humans 
and animals, or among nonhuman animals themselves) are an indulgence. 
The intellectual pleasure of playing with ideational subjectivities, Shiva 
says, is a Western luxury that ignores the harsh realities of the bioengi- 
neering assault on the integrity of animal identities: 


The mad cow is a product of “border crossings” in industrial ag- 
riculture. It is a product of the border crossing between herbivores 
and carnivores. It is the product of the border crossing between 
ethical treatment of other beings and violent exploitation of animals 
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to maximize profits and human greed. . . . Species boundaries be- 
tween humans and cattle are also being crossed to create pharma- 
ceuticals in the milk of factory-farmed animals... . These border 
crossings, promoted by corporate elites for profit, are rationalized 
by the popular postmodern stances taken by some academics... . 
This [Haraway’s defense of transgenic border crossing] academic 
rationale for an attack on environmental and Third World move- 
ments is based on false assumptions. . . . The mad cow, as a product 
of border crossings is a “cyborg” in Donna Haraway’s brand of 
“cyborg feminism.” (2000, 72-75) 


This particular challenge has not been well developed elsewhere, but it 
will become increasingly important as genetic manipulation of plants and 
animals escalates. 

Most feminists in the forefront of developing and advancing animal 
rights theory locate the primary challenge of their work against the po- 
sitions of Singer and Regan, the two men whose work largely frames 
Western contemporary animal rights analyses. Both Singer and Regan are 
notoriously known in feminist circles for their sneering rejection of ex- 
pressions of “caring” for animals, a position they both offhandedly fem- 
inize. Singer prefaces his 1975 book, Animal Liberation, a truly ground- 
breaking work, with a nasty misogynist swipe at a woman who is exuberant 
in professing her love of animals (while cating a ham sandwich).? Regan 
prefaces his 1983 treatise, The Case for Animal Rights, with an extended 
plaint against “sentimentality” in animal rights: “all who work on behalf 
of animals . . . are familiar with the tired charge of being ‘irrational,’ 
‘sentimental,’ ‘emotional,’ or worse. . . . We can give the lie to these 
accusations only by making a concerted effort not to indulge our emotions 
or parade our sentiments. And that requires making a sustained commit- 
ment to rational inquiry” (xii). 

Regan and Singer’s unflinching embrace of what Susan Bordo (1986) 
calls “masculinized Cartesian thought” thus paints animal rights, ironi- 
cally, with the same brush used by those who justify animal exploitation. 
Josephine Donovan, a prominent feminist animal rights theorist, makes 
this point: “In their reliance on theory that derives from the mechanistic 
premises of Enlightenment epistemology (natural rights in the case of 
Regan and utilitarian calculation in the case of Singer), and in their sup- 
pression/denial of emotional knowledge, [they] continue to employ Car- 


7 Singer’s recent rationalizanon of human-animal sex might also be productively held up 
to feminist scrutiny. 
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tesian, or objectivist, modes even while they condemn the scientific prac- 
tices enabled by them” (1990, 177-78). Evelyn Fox Keller (1978) 
elaborates on the construction of science as “antithetical to Eros.” Sandra 
Harding (1986) remarks on the synergy between masculinism and appeals 
to scientific rationality: “Science reaffirms its masculine-dominant prac- 
tices, and masculine dominance its purportedly objective scientific ration- 
ale, through continued mutual support. Not only is this set of associations 
objectionable because it is sexist; it also makes bad science” (121). The 
tenor of mainstream animal rights theory set by Regan and Singer taps 
into this “mutual support” of male reification of Western scientism and 
rationality, a factor that may largely explain their dominant position in the 
pantheon of animal rights advocates. 

Some of the most exciting work in theorizing a feminist approach to 
animal rights, then, is rooted in the effort to break from this rationalist 
tradition. In its place, feminists are developing a new ethic of animal rights 
around care-based theory. The central philosophical tenets of this ap- 
proach include consideration of a “particular other” and “attentive love” 
(a phrase derived from Simone Weil) and a recognition of the importance 
of feeling, emotions, and personal experience in moral decision making. 
Several feminists make the point that there is a tradition even among male 
Western philosophers to locate ethics in emotion, sympathy, and com- 
passion (Hume, Schopenhauer, Buber, Husserli, and Scheler, among oth- 
ers), but that this “sympathy tradition” has been overshadowed by ra- 
tionalist theory (Donovan 1994). 

The best of feminist animal rights theorizing does not simply resuscitate 
this overshadowed Western philosophical tradition of “care.” Rather, it 
reimagines a human relationship to the nonhuman world by locating ac- 
tion and theory in the lived world and moral universe of women’s identity 
and on the basis of feminist political insights. As a genre, feminist animal 
rights theorizing thus emerges as one of the sharpest cutting edges of 
contemporary philosophical and environmental work. Four anthologies 
encompass the range of this work: a special issue of Hypatia edited by 
Karen Warren in 1991; Ecofeminism: Women, Animals, Nature, edited by 
Greta Gaard (1993); Carol Adams and Josephine Donovan’s anthology 
Animals and Women: Feminist Theoretical Explorations (Adams and Don- 
ovan 1995); and a second anthology by the same editors, Beyond Animal 
Rights: A Feminist Caring Ethic for the Treatment of Animals (Donovan 
and Adams 1996). 

Some of this work returns us to ecofeminist discourses about women’s 
“special kinship” with animals, an assertion that raises specters of essen- 
tialism again. However, most feminist animal rights theorists insist that 
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developing a care-based ethic cannot rest on an appeal to a “natural(ized)” 
extension of women’s affinities and experiences but rather must also reflect 
a honed political analysis. Donovan, for example, insists that while a caring 
ethic might seem to make particular “sense” within women’s lives, “fem- 
inists must insist that it be framed within a political perspective” (1994, 
160), a perspective she enumerates as including analyses of power relations 
in animal exploitation industries, in the commodification of animals, and 
in the hegemonic export of Western constructions of human-animal 
relations. 

One of the particular contributions of feminist analyses of these pro- 
cesses lies in exposing the patriarchal foundations of the exploitation of 
animals and in detailing the gender/race/class specificity of what are typ- 
ically portrayed as “universal” norms of human-animal relations. The fem- 
inist literature on this ranges widely. Carol Adams’s (1990) provocative 
analysis of the masculinist privileging of meat eating, and of feminist in- 
terventions to destabilize Western patriarchal (animal) consumption, is a 
classic. My own brief analysis of the fur industry (in Seager 19932) adds 
another dimension to this type of analysis. Feminist analyses of the gen- 
dered foundations of industrial and “recreational” animal abuses can be 
shocking, even in a cultural context where both the casual and the sys- 
tematic abuse of animals is taken for granted. One of the contributions 
to this genre that I find particularty revealing and analytically challenging 
is Jody Emel’s analysis of wolf hunting in the United States, “Are You 
Man Enough, Big and Bad Enough?” (1995). The unremitting ferocity 
and depravity of wolf eradication in the United States, Emel argues, is 
deeply embedded in the license given to distorted male power through 
the normalization of hunting. The hunting and killing of “fierce animals,” 
she argues, is demarcated (in the American frontier-referent imagination) 
as a pinnacle expression of virility and manhood. In this argument, Emel 
builds on a rich literature of feminist analyses of hunting (sec, e.g., Kheel 
1995). But the power of Emel’s analysis is in its particularly sophisticated 
locating of raw male brutality within even larger structures of rationali- 
zation: “Constructions of masculinity, cruelty, regimes of bureaucracy, 
commodity production, class relations, myth and superstition, all deter- 
mined the wolfs demise. Altogether they supported and mutually de- 
fended one another” (1995, 732). 

And, finally, a robust area of feminist inquiry interrogates gender, race, 
and class differences in attitudes to and perceptions of animals, nature, 
and the environment. A germinal study on American attitudes toward 
wildlife by Stephen Kellert and Joyce Berry (1987) revealed startling gen- 
der differences, with men expressing “dominionistic” and “utilitarian” 
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attitudes and framing wildlife management priorities in terms of whether 
animal populations could sustain particular levels of “harvesting,” while 
women expressed more affection-based concern for the welfare of animals 
and for their protection. Kellert and Berry concluded that gender was the 
strongest demographic factor in patterning attitudes to wildlife; they went 
on to point out that to the extent that men dominated the wildlife/ 
conservation bureaucracy and industry, then the formulation of public 
policies on wildlife would be particularistically gendered. Geographer Jen- 
nifer Wolch has extended these analyses with studies of attitudes toward 
wildlife in California across race, class, and gender (Wolch, Brownlow, 
and Lassiter 2000; Wolch 2001). She finds, again, sharp differences across 
gender and also across racial and ethnic groupings in perceptions of animal 
protection policies, in attitudes toward culturally specific animal practices, 
and on broad measures of animal welfare. 


Public health and feminist environmentalism 

Odd as it may seem to any woman who is living with cancer, or who 
worries about the likelihood of being diagnosed with breast cancer, or 
who worries about her child’s asthma, “health” and “environment” issues 
until very recently were seldom linked, at least in mainstream and official 
channels. It has taken (and still takes) relentless pressure from environ- 
mental justice and women’s health advocates to shift paradigms—to put 
human health issues on the mainstream environmental movement agenda 
and to put environmental issues on the health map. Even now, virtually 
all assertions of causality between health disruptions and environmental 
assaults are fiercely contested, all the more so when women are the primary 
proponents of linkage. 

Since the 1960s, women’s health activists have forged sophisticated 
transnational coalitions to draw attention to the health needs and threats 
specific to women. The specificity of those needs and threats are sometimes 
a consequence of biology (women are “not just small men,” as a popular 
book tide proclaims [Goldberg 2002]) and sometimes due to social lo- 
cation, but averring the particularity of women’s health was the first radical 
challenge. Beyond drawing attention to “women’s issues,” these move- 
ments simultancously drew attention to the patriarchal, economic, and 
social structures that pose particular dangers to women’s health and that 
keep women’s health issues from being taken seriously. The recent history 
of women’s health advocacy includes a long list of accomplishments: ex- 
posing international patterns of forced sterilization and other systematic 
reproductive rights abuses, drawing attention to the global epidemic of 
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violence against women, tracing the emergence of the epidemic of breast 
cancer in Western countries, challenging the normative assumption of 
conventional health care and assessment practices that white men’s health 
issues are generalizable and universal, and exposing the dumping of unsafe 
pharmaceuticals and devices in minority communities and “third world” 
countries. 

On a parallel but separate track, throughout the 1980s and 1990s a 
growing chorus of voices from women’s and social justice movements 
challenged the mostly male-led mainstream environmental movement on 
its bias in prioritizing wilderness, animal conservation, and wildlife pro- 
tection and its concomitant neglect of urban and social environmental 
issues, including, prominently, human health issues. The human costs of 
environmental deterioration had always been on the agenda of local, com- 
munity social justice, and women’s groups; indeed, typically, health issues 
brought many women activists to environmentalism. But mainstream en- 
vironmental groups were slow—and even resistant—to take up the chal- 
lenge of human health (Taylor 1989; Bullard 1990; Seager 1993a). 

Around the world, public awareness of the impact of environmental 
deterioration on human health was focused by a series of “discoveries” 
and spectacular environmental accidents in the 1970s and 1980s: discovery 
of the ozone hole, chemical disasters in Seveso in 1976 and Bhopal in 
1984, nuclear catastrophes at Three Mile Island and Chernobyl among 
them. But while these hyperevents catalyzed public attention, the attention 
was usually temporary. The broader trend toward making a sustained 
connection between health and environmental movements was forged 
around more mundane and modest health issues that disproportionately 
affected women and that women were the first to “notice.” In the United 
States and Europe, through sheer persistence and painstaking efforts to 
develop evidentiary support for their claims, women’s health and envi- 
ronmental justice advocates were instrumental in forcing attention to the 
possible environmental sources of health problems such as escalating rates 
of asthma and lead poisoning in urban children, epidemics of breast cancer 
in women in Western countries, and rampant endocrine disruption and 
“estrogen mimicking” chemical derangement in animals and humans. At 
the same time, throughout the third world and particularly in South Asia, 
feminists were collaborating across gender and environmental movements 
to focus attention on the interlinkages of ecology, health, and 
“[mal |]development.” 

In both North and South, women’s involvement with health/envi- 
ronment issues typically started from concerns about the health of them- 
selves and their families in daily life, an insistence on taking seriously the 
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particularity of the impacts of environmental degradation on women’s bod- 
ies and health (and particularly reproductive health), and a “personal” 
connection to “the environment.” As Vandana Shiva points out, 
“Women’s involvement in the environmental movement has started with 
their lives and the severe threat to the health of their families. . . . The 
‘environment’ is not an external, distant category. . . . The ‘environment’ 
for women . . . is the place we live in and that means everything that 
affects our lives” (1994, 2). From women’s social location, with their 
primary responsibility for the health and maintenance of communities and 
families, “environmental problems become health problems because there 
is a continuity between the earth and the human body through the pro- 
cesses that maintain life” (Shiva 1994, 3). 

One of the most globally ubiquitous threats to human health is the 
saturation of the environment with “man-made” chemicals—developed 
and introduced with virtually no understanding of their singular let alone 
their synergistic impact on humans, animals, and ecosystems. Rachel 
Carson was not the first to suggest that the chemical fog produced by 
modern industry was carcinogenic. But her prodigious feat of synthesizing 
a jumble of scientific and medical information into an understandable, 
coherent argument about health and environment was transformative. In 
so doing, Carson pointed the way to the key paths of inquiry for con- 
temporary feminist environmental public health interventions: the im- 
portance of persistence in accumulating evidence on chemical/carcino- 
genic linkages in the face of industry efforts to obfuscate the evidence 
and to hinder these efforts; foregrounding the synergistic effects of mul- 
tiple chemical exposures, despite the inherently “unknowable” character 
of such effects; advocating precaution in the face of scientific uncertainty; 
and insisting on the necessity of intervening in the fight against cancer at 
the causal level, not merely the palliative. 

At the forty-year mark of the publication of Stlent Spring, its salience 
and brilliance remain undiminished, But much of its “information” is out 
of date. It now seems quaint, for example, to worry as Carson did about 
“the over 200 basic chemicals [that] have been created for use in killing 
insects, weeds, rodents and other organisms described in the modern 
vernacular as ‘pests’”; and what a luxury to worry only about “500 new 
chemicals that annually find their way into actual use in the United States 
alone” (1962, 7). 

Two contemporary books, both of a kinship with S#lest Spring, are 
“must” reading for an informational and analytical update on Carson: 
Living Downstream (Steingraber 1997) and Our Stolen Future (Colborn, 
Dumanoski, and Myers 1996). Our Stolen Future, a collaboration by sci- 
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entists and journalists, is the clearest exposition available of the over- 
whelming evidence that synthetic chemicals are disrupting the hormonal/ 
endocrinal systems of humans and nonhuman animals. Certain broad 
classes of synthetic chemical compounds, which turn up ubiquitously in 
consumer products from detergents to paints to plastic food wrap, have 
the biological effect of “estrogen mimicry” when released into the en- 
vironment. This raises alarming prospects about several health effects, 
particularly the “feminization” of male reproductive systems in wildlife 
(and possibly in humans) and the known association of breast cancer and 
estrogenic exposure. Knowledge of the relationship between chemicals, 
endocrine disruption, and cancer is not new; Rachel Carson herself de- 
tailed the link in the 1960s. What is new is the evidence pointing to a 
widening array of substances with these effects, their persistence in the 
environment, and evidence of the increasing link to breast cancers. 

Sandra Steingraber’s Living Downstream (1997) is a staggering nar- 
rative of carefully assembled and interpreted scientific information about 
the connections between cancer and environmental derangement, inter- 
woven with personal reflections on the author’s own struggle with cancer. 
Like reading Carson, reading Steingraber is maddening and saddening 
and ultimately inspiring. The title of her book invokes not only a familiar 
environmental problem but a parable: “this image comes from a fable 
about a village along a river. The residents who live here, according to 
parable, begin noticing increasing numbers of drowning people caught 
in the river’s swift current and so went to work inventing ever more 
elaborate technologies to resuscitate them. So preoccupied were these 
heroic villagers with rescue and treatment that they never thought to look 
upstream to see who was pushing the victims in” (xxii). 

Steingraber’s book is a walk upstream, and her challenge to “business 
as usual” is uncompromising: “When carcinogens are deliberately or ac- 
cidentally introduced into the environment, some number of vulnerable 
persons are consigned to death.. . . These deaths are a form of homicide” 
(268-69). In a more meditative moment, Steingraber offers a reflection 
on groundwater pollution and the failure of imagination that produces 
so much contemporary environmental damage: “Cultivating an ability to 
imagine these vast basins [of groundwater] beneath us is an imperative 
need. What is required is a kind of mental divining rod that would connect 
this subterranean world to the images we see every day: a kettle boiling 
on the stove, a sprinkler bowing over the garden, a bathtub filling up. 
Our drinking water should not contain the fear of cancer. The presence 
of carcinogens in groundwater, no matter how faint, means we have paid 
too high a price for accepting the unimaginative way things are” (211). 
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Steingraber’s feminist environmentalism is evident in her positionality 
and her close attention to the carcinogenic subjectivity of the female body. 
Her position as a woman/scientist/cancer survivor/outsider is explicit. 
Her engagement with critical environmental analyses and her challenge 
to the “normal” corporate/industrial capitalist order are explicit. Her 
resolute rejection of the “lifestyle modification” approaches to preventing 
breast cancer (so heavily advocated by the medical and cancer care main- 
stream) puts her in close company with the most radical of the “beyond- 
the-pink-ribbon” feminist health activists and environmentalists (see, ¢.g., 
Brenner and Ehrenreich 2001). 

Disappointingly, however, neither in Liring Downstream nor in Owr 
Stolen Future do the authors engage with the rich literature of feminist 
deconstructions of the institutionalization of gender and power. Both 
authors are clear that they srs raising challenges to institutionalized 
power—confronting the “cancer/chemical industrial complex” and chal- 
lenging the “medical establishment(s)”—but they do not bring to that 
challenge feminist analyses of the nature of bureaucracy, of institutions, 
of the cultures of medical and chemical and regulatory industries. In fact, 
this is a piece of the puzzle that is missing from most of the feminist 
environmental health literature. The strength of feminist environmental- 
ism—bringing into focus environmental assaults on the (female) 
body—could be considerably enhanced by curiosity about the production 
of the culture of (masculinist) institutions that plan and produce those 
assaults. 

Steingraber’s latest book, Having Faith (2001), is a chronicle of the 
author’s pregnancy that draws on the same stylistic interplay between 
personal meditation and intensely concentrated environmental analysis. 
This time Steingraber tracks the assault on the reproductive process, in- 
cluding a detailed assessment of the synthetic chemicals traveling through 
her pregnant body to the developing fetus. She asks ecological questions 
of her own pregnancy: How do synthetic chemicals cross the placenta? 
migrate through amniotic fluid? affect the fetus? Steingraber mostly finds 
no answers. The absolute lack of curiosity in mainstream science about 
these questions is itself shocking. Having Fasth will bring environmen- 
talism to a new readership, but this book has even less structural analysis 
than Léving Downstream, and there is a bit too much of the “wonder of 
life” trope for my tastes. Nonetheless, Steingraber’s analysis is worth read- 
ing, even when she’s a bit sappy. 

Rachel Carson died from breast cancer. Surprisingly few people know 
this. Carson herself was resolutely unforthcoming about her diagnosis 
(most likely fearing that disclosure of her cancer would be used by her 
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critics to call into question her integrity as a critic of the chemical industry). 
But Carson’s dual legacy—as one of the most prominent whistleblowers 
on synthetic chemicals and as a casualty of a “women’s” disease that was 
given short shrift by the male medical establishment—has sparked a re- 
markable effort to trace the linkages between chemical assaults and breast 
cancer. 

In Carson’s name and spirit, feminists who. have insisted on bridging 
the health/environmental gap are transforming what we know about 
breast cancer in particular and human public health in general. National 
women’s groups such as Breast Cancer Action (www.bcaction.org) and 
Silent Spring Institute (www-silentspring.org) track medical and environ- 
mental advances, releasing a steady stream of analyses and reports on topics 
as diverse as “Risk of Breast Cancer and Organochloride Exposure,” or 
“Electromagnetic Exposure as a Potential Risk Factor for Breast Cancer,” 
or “Awash in Atrazine: Herbicides, Hormones, and Cancer.”? 

Environmentalism has taken a radical movement—women’s health— 
and made it even more so. It has propelled women’s breast cancer support 
and activist groups well beyond the “pink ribbon” phase (Brenner and 
Ehrenreich 2001). The new wave of feminist health environmentalism is 
not a passive enterprise: groups such as Breast Cancer Action do not just 
“track” information, they are actively involved in the production of new 
knowledge. One of the central insights of community-based, social justice, 
and feminist environmental organizing is that the human costs of envi- 
ronmental destruction accrue differently across sexes, races, classes, eth- 
nicities, and geographies. One repeated pattern manifested at scales from 
the local to the global is that the health “fallout” from environmental 
damage cascades down the social power gradient: people marginalized or 
stigmatized, people without a voice in the official expert and authority 
structures, people on the economic and social edges, feel the effects of 
environmental derangement first, longest, and most acutely. A related 
insight is that “place matters.” Following these analytical bread crumbs, 
feminist environmentalists are on the leading edge of developing and 
deploying spatial proximity analysis. 

Social justice environmentalism, including women’s local activism on 
health and environment, has often been prompted by a local awareness 
of unusual distributions and odd geographic “clusters” of illness or of 
environmentally dangerous facilities and activities. In the last five or six 
years, activists have transformed this awareness into a powerful tool of 


* These and related reports are available at www.ourstolenfunure.org; www.sllentepnng. 
org; www.beaction.org. 
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environmental investigation. Using spatial analysis and particularly geo- 
graphic information system (GIS) technologies, justice and health activists 
have started to develop sophisticated locational analyses of environmental 
correlations. Use of GIS allows the simultaneous mapping of layers of 
demographic, environmental, land use, historical, and social data, offering 
the ability to transpose maps of breast cancer incidence, for example, over 
maps of known chemical release sites. There is virtually no limit to the 
number of layers of data that can be accumulated and compared. Cur- 
rently, two of the largest environmental health studies in the United States 
involve multidisciplinary research teams working with women’s environ- 
mental health grassroots organizations in Massachusetts and New York to 
assess the elevated rates and distinctive geographic patterning of dispro- 
portionately high rates of breast cancer incidence found on Cape Cod and 
Long Island.* 

This is a breakthrough adaptation of technology for feminist inquiry. 
In the environmental community, women’s breast cancer researchers and 
activists have been in the lead in the adaptation of these technologies, and 
their efforts are already changing the broader nature of environmental 
investigation. Adoption (and adaptation) of this “scientific” approach has 
won for women and women’s issues a new respect. Women’s complaints 
about breast cancer (and other illness) clusters—previously dismissed as 
phantoms of overwrought female anxiety—are now being taken seriously. 

But this engagement with mainstream science needs careful scrutiny. 
This is a good moment in feminist environmentalism to revisit Audre 
Lorde’s caution about the use of the master’s tools to dismantle the 
master’s house. By entering into the environmental “big time” through 
the portal of mainline science, feminists risk losing their distinctive stance 
of oppositionality and their insistence that environmental knowledge 
comes in myriad forms. They also risk losing their way in what Sandra 
Steingraber has called the “miasma of uncertainty” (1997, 71). Breast 
cancer researchers using GIS technologies are entering into the “scientific 
proof” game on terms that they do not set, and on terms that are stacked 
against them. 

Environmental investigation of all kinds is dogged by “scientific un- 
certainty”—the fact that it is almost impossible to “prove” direct envi- 
ronmental causes and effects. Ecological systems from the local to the 
global are complex and not fully comprehended by tools of scientific 


* Health/GIS studies are also occurring elsewhere, but the Massachusetts and New York 
breast cancer studies are the largest. Information on these studies is available through 
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investigation; in the environmental domain, there is almost always room 
for (scientific) doubt, and the possibility of contravening evidence is always 
present. This uncertainty is particularly acute in matters of health: it is 
virtually impossible to establish scientifically certain “proof” that exposure 
to any given chemical at any given point in time “causes” cancer that may 
appear several years later and in people who may have moved to a new 
location far from the exposure site. 

Scientific uncertainty serves as a refuge for scoundrels of all kinds. 
Chemical-producing and pollution-causing industries have relied for years 
on the “cover” that scientific uncertainty affords them. The assurance that 
there will always be scientific uncertainty has long given solace to polluters 
and has served as a barrier to enactment of remediative public policy and 
legislation. The uncertainty that is inherent in environmental assessment 
favors policy inaction, particularly in the hands of politically conservative 
politicians and regulators. 

However, that paradigm is about to shift. In the last decade, the ar- 
ticulation of a principle of “precaution” is one of the most radical de- 
velopments in global environmental thought. The most far-reaching im- 
plication of the “precautionary principle” may be that it offers an 
intervention against the closed loop of scientific uncertainty. The com- 
monsensical and deceptively simple precautionary principle displaces the 
expectation that environmental action requires post facto scientific proof 
of harm. In a series of interlinked doctrines, the precautionary principle 
asserts that public and private interests have a positive obligation to act 
to prevent environmental /health harm before it occurs; that the indication 
of harm, rather than “proof” of harm, should be the trigger for action; 
that the burden of proof needs to be shifted to the front of the chain of 
production (the presumption of safety should be tested before potentially 
harmful substances are released into the environment rather than waiting 
to test for harm after the fact); and that all activities with potential health 
consequences should be guided by the principle of the least toxic 
alternative.’ 

A 1998 conference in Wingspread, Illinois, brought together environ- 
mental activists, scientists, and ethicists to formalize and gather into a 
single document the strands of precautionary environmental thought that 
have been emerging over the last half century. Several feminist environ- 
mentalists and health activists participated in drafting the “Wingspread 


* The precautionary principle us now widely duscumed. Some of the best articulations of 
it can be found in Steingraber 1997, Raffensperger and Tickner 1999; and the Web site of 
the Science and Environmental Health Network, www.schn.org. 
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Statement on the Precautionary Principle” (1998), and the influence of 
their social justice perspective is evident in the final document, which 
reads in part: “The release and use of toxic substances, the exploitation 
of resources, and physical alterations of the environment have had sub- 
stantial unintended consequences affecting human health and the envi- 
ronment. Some of these concerns are high rates of learning deficiencies, 
asthma, cancer, birth defects and species extinctions. . . . Therefore it is 
necessary to implement the Precautionary Principle: When an activity 
raises threats of harm to human health or the environment, precautionary 
measures should be taken even if some cause and effect relationships are 
not fully established scientifically.” 

The Wingspread statement built on the work of countless antecedents 
and forebears. Prominent among others, Rachel Carson pressed the case 
for preventing carcinogens from being developed and released rather than 
waiting until the damage was done and then trying to find a “cure.” 
Elements of a precautionary principle shaped a 1987 European treaty that 
banned the dumping of toxic substances into the North Sea. The pre- 
cautionary principle also echoes ethical positions that social justice and 
health activists—women prominently among them—have articulated for 
years. Integral to the precautionary principle is an ethical underpinning 
that Carolyn Raffensperger calls “forecaring” (Raffensperger 2000). As 
with the emergence of women’s animal rights theorizing, this positionality 
of “caring for” and “forecaring” is distinctly feminized and—at least 
nascently—feminist. 

And now it has policy clout. An overhaul of environmental laws is 
under way in Sweden and Germany to bring regulation and practice into 
compliance with precaution. As I write this in early 2002, the European 
Union is seriously studying a Union-wide policy shift to bring industrial 
and environmental policies into alignment with precautionary principles. 
While the regime of scientific uncertainty is not poised to fall quite yet, 
hairline cracks are showing in its foundation. 


Global political economy and feminist environmentalism 

Feminist environmentalism digs deepest into structural explanations for 
the state of the earth in work done under the broad rubric of “feminist 
political ecology.” This is not a coherent subfield in a disciplinary sense, 
but rather it describes practices and inquiries at a point of convergence 
of critical studies of science, global structural power, gender, and envi- 
ronment. Work in this domain ranges widely; much of it focuses on trans- 
national or international processes, and most feminist political ecology 
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starts from a curiosity about the material conditions of lives rooted in 
specific environmental contexts. Much of this work includes a strong focus 
on the uneven distribution of access to and control over resources, and 
economies of uneven development (see, ¢.g., Rocheleau, Thomas-Slayter, 
and Wangari 1996; Sachs 1996); challenges to modernist inscriptions of 
resource-as-commodity relationships, especially the imposition of Western 
systems of the commodification of nature; and exposing environmental 
effects of the forced integration of local environments/communities into 
global capital flows, world trade regimes, and military webs.° 

Gender is a particularly important explanatory variable in environmental 
relations of these kinds. Several axes of power define people’s access to 
resources and to control over environments, but the particular fore- 
grounding of gender, as well as race and class, across scales from the local 
to the global, produces potent analyses. The gendered nature of ecolog- 
ically based power structures is often most apparent at moments of ec- 
ological change: when land is transferred from a commons system to 
private ownership, for example, or from forest to cropland, or from sub- 
sistence cropping to export cash cropping. Such shifts not only reveal 
patterns of gendered power but are also instrumental in the actual trans- 
ference of power—typically away from women to men and away from 
local control to external control. 

Feminist scholarship on the construction of science, much of which is 
built on the foundation set by Carolyn Merchant (1980), exerts a strong 
influence on the political ecology literature. The widespread export of 
Western technologies and ideologies of the “control of nature,” whether 
as part of cighteenth-century colonialism or twenty-first century corpor- 
atist “development” strategies, is a strong determinant of the state of the 
global environment, and feminist political ecologists have been particularly 
attentive to the gendered import of the global spread of these ideologies 
(sec, e.g., Shiva 1988, 1993, 2000; Agarwal 1992; Seager 1993b). 


Blaming women as environmental policy: The population debates 

One of the issues that has driven feminist political ecology for the past 
decade—and promises to continue to be a front-burner issue—is the “pop- 
ulation question.” This is one of the most contentious domains in envi- 
ronmental explanation and is the issue where feminist positionalities are 


é Sardar 1988; Agarwal 1992; Mies and Shiva 1993; Seager 1999; Silliman and King 
1999; Kurian 2000, Shiva 2000. 
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in sharpest contradistinction to (and sharpest conftict with) mainstream 
environmentalism (Hartmann 1994; Bandarage 1997). 

The “overpopulation” explanation for global environmental ills just 
will not go away, despite compelling evidence that points to other forces 
of environmental derangement, particularly at the global scale. Alternative 
analyses spotlight larger structures of inequality and manipulation, such 
as the maldistribution of social (and natural) resources at global and local 
scales, the hyperconsumption of affluence, resource extraction pressures 
exerted by globalization and global flows of capital, presumptions of the 
“imperatives” of constant economic growth, bioprospecting by the first 
world in the third, agroindustrialization, the largely unregulated produc- 
tion and disposal of toxic chemicals and “by-products” of industrial pro- 
cesses, and rampant global militarism that destroys vast swaths of the earth, 
consumes resources at an unimaginable rate, and distorts budgets and 
national priorities everywhere. 

Nonetheless, mainstream environmental analysis—both in the popular 
press and imagination and in the official policy positions of many of the 
major U.S. and European environmental groups—detours neatly around 
these structural factors to place the blame for global environmental ills, 
instead, on the fertility of women in the third world. Population “prob- 
lems” are associated with faceless and undifferentiated poor women of 
color in intricately coded ways. At the same time, actual women’s lives 
are left entirely out of the environmental picture. Blaming women without 
ever actually paying attention to them is a standard patriarchal analytical 
feat, but it seems particularly pernicious in population environment 
debates. 

Poor women, “minority” women, and women in non-Euro-American 
countries pay a high price for being blamed for global environmental ills. 
Population control—in many guises, including anti-immigrant political 
alliances between environmentalists and nativist groups—is a particularly 
harmful “green” solution for women. Unbridled racism and sexism are 
intertwined with the politics of international fertility control; if nothing 
else, this makes its advocacy by predominantly white, male, first-world 
environmental groups particularly disturbing. Environmental advocates of 
population control typically ignore its history and ideological underpin- 
nings, especially its association with repressive regimes and genocidal gov- 
ernments. Mainstream environmentalists are uncomfortable acknowledg- 
ing that population control, no matter how euphemistically couched, is 
essentially a vehicle for the control of women; intervening in “fertility” 
always means, above all, intervening in women’s lives, in female repro- 
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ductive organs, and in the exercise of reproductive freedom. Population 
control always implies the exercise of centralized authority—a govern- 
ment, typically in concert with international development agencies—in 
imposing restrictions on women’s reproductive activities. In the name of 
population control, women are used as international guinea pigs for birth 
control wonders produced by pharmaceutical conglomerates in the rich 
world; third-world women’s bodies are dumping grounds for medications 
that first-world industry can no longer sell at home; women have been 
subjected to mass sterilizations, without consent, in Puerto Rico, India, 
China, Peru, and on Native American reservations. 

Feminist environmentalists are active in producing a critical literature 
opposing the prevailing populationism (sec, e.g., Hartmann 1994; Ban- 
darage 1997; Silliman and King 1999). In the early 1990s, an international 
group of feminist scholars and activists created an alliance, the Committee 
on Women, Population and Environment (CWPE), to establish an en- 
vironmental position to counter “populationism.”” The CWPE’s 1992 
“Statement on Women, Population and Environment” (reprinted in Sil- 
liman and King 1999) made some inroads into the environmental con- 
sensus at the 1992 United Nations environmental conference in Rio de 
Janeiro, and CWPE continues to exert influence in international envi- 
ronmental circles, but population-based environmental explanation is 
deeply entrenched and mostly unmoved by these countervailing feminist 
positions. As recently as 2001, for example, John Flicker, president of the 
(U.S.) National Audubon Society, unequivocally asserted that “human 
population growth is the most pressing environmental problem facing the 
U.S. and the world.” In 1999, a popular book from the influential U.S.- 
based Worldwatch Institute used odd metaphors to drive home its anxiety 
about (over)population: “As the global population locomotive hurtles 
forward—despite pressure applied to the demographic brakes—there are 
hazards on the tracks ahead” (Brown, Gardner, and Halweil 1999, 22); 
and later, “What is needed, to use a basketball term, is a full-court 
press—-an all-out effort to lower fertility, particularly in high-fertility coun- 
tries, before demographic fatigue takes over” (127). More worryingly, 
government policies in several key first-world states explicitly identify pop- 
ulation as a preeminent global environmental problem. 

Given the precarious state of the earth—and the urgent need to come 
to terms with the real causes of environmental destruction—the fierceness 
with which many environmentalists cling to populationist explanations 


7 The CWPE can be reached through the Populanon and Development program, Hamp- 
shire College, Amherst, MA 01002; it produces a quarterly publication, Peétscal Eavirenment. 
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itself needs explanation. At its core, the attachment to populationism is 
a deeply patriarchal obsession: in the patriarchal worldview, women’s bod- 
ies are seen to be malleable objects of public policy intervention. In the 
giobal environmental arena, it is presumed to be easier, cheaper, and faster 
to interfere in women’s fertility than to challenge large masculinist struc- 
tures such as militarism and global capital formation; and, indeed, in a 
patriarchal global culture it is easier, cheaper, and faster to do so. But 
blaming women for the sorry state of the earth is shabby policy and bad 
analysis—and it will not solve environmental problems either. 


Department of Geagraphy 
University of Vermont 
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Rosalind Franklin: Ths Dark Lady of DNA. By Brenda Maddox. New 
York: HarperCollins, 2002. 


Ruth Hubbard, Harvard University 


assume everyone who comes to this book has heard about DNA and 

that it forms a double helix; probably also about Watson and Crick, 

and, if a feminist, about Rosalind Franklin, the scientist who was 
cheated of her share of the credit for elucidating its structure. So, let me 
just quickly review how we know this. 

In 1968 came The Double Helix, James Watson’s best-selling memoir 
of the Scientist as a Young Man, chasing girls, and the structure of DNA.’ 
While he and Francis Crick were pursuing their quarry at Cambridge 
University in the carly 1950s, at King’s College London their hapless 
friend Maurice Wilkins was crossed in his parallel search by the wicked 
witch “Rosy,” who was intent to go at DNA on her own. So, what could 
Watson and Crick do but win their undeclared race using “Rosy’s” data 
behind her back? Of course, that way they cut Wilkins, too, to the chase, 
but it all ended well because, in 1962, the Nobel Committee laureled all 
three. By then, the wicked witch was out of the picture, having died of 
cancer at age thirty-seven. 

Next, in 1975, came Rosalind Franklin and DNA, a cri de coeur by 
Franklin’s friend Anne Sayre.” Starting to read The Double Helix, Sayre 
immediately realized that Watson’s “Rosy” bore no likeness to her friend 
Rosalind physically or otherwise. And not even her intimates ever called 
her Rosy. So, what made Watson invent “Rosy”? The answer was not hard 
to find. If Watson were to tell all, he would have had to admit that he 
and Crick got hold of Franklin’s data without her knowledge or consent. 
But what if he made her not a scientist but Wilkins’s uncooperative tech- 
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nician whose angry outbursts threatened to stem the progress of science? 
Et voilà, “Rosy,” and a different story indeed. Sayre exposed this story, 
but her book, of course, never reached the large audience that flocked to 
Watson’s tale of how science can be fun and win Nobels too. 

So, the most anyone but Franklin’s close friends and colleagues have 
known about her is that, between 1951 and 1953, she spent an unhappy 
time at King’s, where she did groundbreaking experiments on DNA and 
then moved to Birkbeck College London, where she and her colleagues 
explored the structure of viruses until her untimely death in 1958. They 
may also know that Watson and Crick appropriated Franklin’s work on 
DNA and, in 1962, shared with Wilkins the Nobel Prize for establishing 
its structure. But that is the stuff of tragedy, not of a life. 

Now, fifty years after the King’s/Cambridge drama, Brenda Maddox 
has made this remarkable woman come to life, showing her to have been 
a talented, handsome, elegant, and sophisticated scientist and intellectual; 
an adventurous traveler, sportswoman, and mountain climber; the scion 
of a large, distinguished Angio-Jewish family whose forebears came to 
England in the 1740s and 1750s. No brawling “Rosy,” she. If colleagues 
and friends at times felt she expected too much from them and from 
herself, that came from her family’s long legacy of high standards toward 
work, social relationships, public service, and philanthropy. 

Maddox does not dwell excessively on the saga of the double helix; it 
is an old story that many people know. Instead she gives us a vivid portrait 
of a daughter, friend, and scientist whose tragedy was that she died when 
her work was at its peak and she, at long last, could look forward to stable 
funding and institutional support for herself and the research team she 
was leading at Birkbeck College at the time of her death. She “knew her 
worth. With every prospect of going on to further significant achievement 
. . . She was cheated of the only thing she really wanted: the chance to 
complete her work. The lost prize was life” (328). 

Maddox points out many ironies. For example, in 2000 King’s College 
London, apparently in an effort to right the wrongs of a half century 
before, dedicated a new building named the Franklin-Wilkins Building. 
Thus King’s linked the names of Maurice Wilkins, Nobel Laureate and 
for nearly fifty years a professor at King’s, with that of Rosalind Franklin, 
who had been forced out in 1953. On this occasion Watson appeared in 
person to say that Franklin’s “contribution” had been “critical” to his and 
Crick’s “discovery” (323). 

Maddox seems to have talked to everyone who ever knew Franklin and 
to have read everything Franklin wrote from when she first learned to 
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write. This is a superb biography, beautifully written. Read it, assign it to 
your students, and give it to your colleagues and friends. 

Maddox’s prologue ends with a description of Franklin that could well 
stand as her epitaph: “She achieved an international reputation in three 
different fields of scientific research while at the same time nourishing a 
passion for travel, a gift for friendship, a love of clothes and good food and. 
a strong political conscience. She never flagged in her duties to the Anglo- 
Jewish family of which she was a loyal, if combative, member. . . . The 
measure of her success lies in the strength of her friendships, the devotion 
of her colleagues, the vitality of her letters and a legacy of discovery that 
would do credit to a scientific career twice its length” (xviii-xix). 1 


Cybersexuatities: A Reader on Feminist Theory, Cyborgs and Cyberspace. 
Edited by Jenny Wolmark. Edinburgh: Edinburgh University Press, 1999. 


Global Obscenities: Patriarchy, Capitalism, and the Lure of Cyberfantasy. 
By Zillah Eisenstein. New York and London: New York University Press, 
1998. 


Christine Wertheim, institute for Figuring, Los Angeles 
Margaret Wertheim, California institute of the Arts, Los Angeles 


from man but is internally divided, both within herself and from others 

of her sex—according to geographical, political, economic, class, and 
race position, and her psychosexual orientation—can we imagine this di- 
versity in ways that will enhance the political and material actuality of 
women’s lives today? If so, can science and technology help us in the task? 
Though differing in their approaches, both Jenny Wolmark and Zillah 
Eisenstein answer these questions affirmatively, supporting feminisms of 
difference by focusing on the impact of new technologies and their fic- 
tional incarnations on the politics of gender. 

Wolmark’s Reader surveys the subdiscipline of “cyberfeminism” that 
has grown in the last two decades around feminism’s encounter with 
cyberspace and specifically around Donna Haraway’s groundbreaking es- 
say “A Manifesto for Cyborgs: Science, Technology, and Socialist Femi- 
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nisms in the 1980s.”! Comprehensively introduced by Wolmark, the book 
is divided into three sections, the first dealing with issues of embodiment 
and the metaphor of cyberspace, the second with cyberpunk literature 
and the metaphor of the cyborg as a model for nonunitary forms of 
subjectivity. In the final, more diffuse section, category boundaries begin 
to blur, with contributors here arguing for what Wolmark calls “a more 
creative account of difference in postmodern, cybernetic theory” (241). 

The first section is predominantly concerned with the way both anx- 
ieties and pleasures surrounding technology are “frequently displaced onto 
the figure of the woman” (14). Many of these essays deal specifically with 
films. In academic discourse the concept of cyborg embodiment is fre- 
quently entwined with heated debates over sexuality and gender roles; in 
popular narratives, however, as Wolmark notes and many of these essays 
make clear, there is “a singular unwillingness to engage” in such issues 
(15). Mary Anne Doane, for example, drawing on Kristevean abjection 
to examine the maternal in Alien/s and Blade Rusner, and Claudia 
Springer, writing on the eroticization of technology in Terminator and 
Robocop, argue that the popular masculine imaginary conflates its fears of 
technology with the “castration anxiety” aroused by the sight of the female 
body. Whether this results in the confusion of identities inherent in the 
very concept of motherhood (Doane) or an eroticization of the man- 
machine interface (Springer), contemporary accounts of technology have 
been infected by men’s postwar (World Wars I and IL) awareness of their 
bodies and hence their egos’ vulnerability. 

Sadie Plant argues that women are indeed like computers, because they 
can “mimic any function” (112). Beginning with an extended reflection 
on Ada Lovelace—history’s first computer programmer—Plant draws on 
Luce Irigaray to argue that women have woven themselves into the fabric 
of history not by asserting some essential story of their own but through 
appropriation and simulation. However, this unknown and unknowable 
nonessentiality does not denote their erasure, Plant says; rather, it ensures 
that they, like the machines, are already adapted to the (cyber)future in 
which individualized bodies and identities will no longer be required—a 
view that, Wolmark notes in her well-balanced introduction, may “depend 
on precisely the kind of technological fetishism of which Mary Anne Do- 
ane was so critical in her essay” (18). 

Arguably the finest essay in this volume is Elizabeth Grosz’s “Space, 
Time and Bodies” which, though not specifically a discussion of embod- 


* Donna Haraway, “A Manifesto for Cyborgs: Science, Technology, and Socialist Pem- 
inism in the 1980s,” Sectakist Review 15 (March/Apcil 1985): 64-107. 
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iment from the perspective of cybertheory, raises critical questions about 
the ways in which women’s experience has been continually excluded from 
Westem thinking about the very concepts of space and time. Grosz’s essay 
has rightly been included in this volume, for, to quote Wolmark, cybertheory 
has too often “underestimated the complex interrelationship between the- 
oretical notions of space and time and representations of subjectivity” (19). 
Analyses of cyberspace, while rightly pointing to the possibilities inherent 
in post-Euclidean/post-Newtonian conceptions of space with which mod- 
ern technologies are seen to be allied, fail to notice that these very con- 
ceptions often continue to affirm what Grosz calls “the fundamental mas- 
culinity of the knower” (134). Changes in our conceptions or practices of 
space do not in and of themselves signify changes in the social possibilities 
for new subjective structurings if the experiences they allow and describe 
continue to exclude half the human race. 

In the book’s second section the focus turns to the figure of the cyborg 
in cyberpunk novels, hailed by Wolmark as the “quintessentially post- 
modern” literary practice (139). With the notable exception of N. Kath- 
erine Hayles’s illuminating exploration of the ways cyborg narrative struc- 
tures are used as tools for (re)conceptualizing different phases of the 
psychosexual life cycle, these essays tend to exhibit the same pathology 
as the literature they detail, taking the cyborg metaphor too literally. Here, 
Haraway’s influence is especially evident; for her, “woman” is not a cat- 
egory but the living embodiment of the struggle to hold contradictory 
elements together, at the level of both organism and sign. The “cyborg” 
is a metaphor for this dynamic—it names the condition of women’s lives 
within the logic of late capitalism. If we (women) are all cyborgs, Haraway 
argues, this is not because we have physically or psychically incorporated 
the products of technoscience but because we fail to conform to current 
taxonomic structures. The archetype of the cyborg in her schema is not 
a body infused with technology but the woman of color. There is much 
to be said for Haraway’s analysis, which originally had an ironic dimension; 
by literalizing this metaphor might cyberfeminism itself be in danger of 
inventing a new essentialism? 

That is the question raised in the final section of Wolmark’s diverse 
reader. Here, a variety of authors argue that the cyborg is predominantly 
a metaphor not for individual bodies but for political coalitions. As these 
essays suggest, feminisms of difference call for a politics that can contain 
disparate and even conflicting ideals: dissensus and partiality, not democ- 
racy and totality. Wolmark uses the notion of “inappropriate/d others,” 
which Haraway borrowed from Vietnamese-American filmmaker and the- 
orist Trinh Minh-ha, to frame this most political of Wolmark’s three sec- 
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tions. For Haraway, to be(come) inappropriate /d “means to be in a crit- 
ical, deconstructive relationality . . . a diffracting rather than reflecting 
(ratio)nality” that exceeds current structures of domination and power 
(320). She uses this idea to argue for a diffracted feminist allegory that 
might have the power to move us beyond patriarchal narratives of en- 
lightened, disembodied subjectivity to a “world called elsewhere” in which 
current orthodoxies of race, class, age, and sexuality are undone (320). 
In summary, Wolmark’s reader stresses that the politics of gender is itself 
infused with metaphor and narrative. If women have not so far made 
history, they may come, through creative appropriation of technological 
metaphors and the generous real-ization of radical differences, to weave 
some future herstories. 

But while computer-mediated activity may contribute to the recon- 
struction of women’s (self-image, the cyber-media-corporate complex 
also uses its promissory potential to obscure its own role in delimiting its 
democratic capacity. In Global Obscenities: Patriarchy, Capitalism, and the 
Lure of Cyberfantasy, Zillah Eisenstein sets out to unmask “the power 
relations in cyberspace” (71). Less speculative and theoretical than Wol- 
mark’s reader, Eisenstein’s lucid analysis is formed around the factual 
datum of the global cybereconomy, which even a cursory glance reveals 
as appallingly inequitable: “Eighty four percent of computer users are 
found in north america and northern europe. Sixty nine percent are male 
. . . with an average household income of $59,000,” and only 3 percent 
of African Americans subscribe to on-line services (73). Fully two-thirds 
of the world’s people have never made a phone call! Under such condi- 
tions, Eisenstein argues, cyberdiscourse fashions an imaginary vision that 
if powerful for some must be seen as only part of the picture. Or as we 
might ask vis-a-vis the World Wide Web: Whose world are we talking 
about? 1 
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Lessons from the Damned: Queers, Whores, and Junkies Respond to AIDS. 
By Nancy E. Stoller. New York and London: Routledge, 1998. 


How to Have Theory in an Epidemic: Cultural Chronicles of AIDS. By 
Paula A. Treichler. Durham, N.C., and London: Duke University Press, 
1999. 


Women Take Care: Gender, Race, and the Culture of AIDS. By Katie 
Hogan. Ithaca, N.Y., and London: Cornell University Press, 2001. 


Shella McManus, University of Winnipeg 


f It seems hard to believe that we are at the beginning of the third 

decade of the AIDS epidemic, these books serve to remind us of how 

far we have come, and how very far we still have to go, in the fight 
against AIDS. Taken together, they cover most of the last twenty years 
of the history of AIDS in the United States and overlap in some provoc- 
ative ways. 

Nancy Stoller’s 1998 book Lasons from the Damned is grounded in her 
experiences as an activist with various AIDS organizations over the years. 
The book discusses the birth and growth of several San Francisco—based 
organizations as well as ACT UP New York. Far from simply relating a tale 
of activism in these two cities, however, Stoller analyzes what worked, what 
didn’t, and what had to change along the way, and thus offers lessons to 
AIDS organizations across the United States and around the globe. Her 
goal is to document “the way that poor people, people of color, gay men 
and lesbians, drug users, and women have built a social movement to oppose 
AIDS’ devastating impact,” as well as “the ways that racism, sexism, and 
class have both limited and energized the responses of community organ- 
izations to the epidemic” (1). She profiles groups as diverse as the now- 
mainstream San Francisco AIDS Foundation, the “marginally legal” (2) 
needle exchange group Prevention Point, and the California Prevention 
Education Project (originally called the Prostitutes’ Education Project), all 
of which had to confront similar issues of inclusivity as they grew and 
developed. 

Stoller is fair and even-handed, crediting each organization for its very 
real accomplishments serving the needs of its community, while critiquing 
the choices and compromises each had to make to secure more funding, 
more credibility, or a broader base of political support. Her analysis of 
the strengths and weaknesses of a range of different political and organ- 
izational models is particularly useful, and this information could be ap- 
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plied by other groups that are involved in AIDS activism. For example, 
a key stumbling block for all of the organizations she examines was their 
inability to work effectively across multiple lines of race, class, ethnicity, 
gender, and sexuality. The unparalleled ability of ACT UP to get the 
media’s attention, and thus shape the tone and content of AIDS discourse, 
was rooted in the privilege, resources, and aesthetics of white, educated, 
urban, gay males; its campaigns aimed at other communities were never 
as colorful or effective. This fact does not take anything away from ACT 
UP?’s successes, but it does help to explain why it succeeded in some areas 
and failed in others. New and established AIDS organizations could learn 
much from this book. 

Given Stoller’s focus on frontline activism, one might not expect Lessons 
from the Damned and How to Have Theory in an Epidemic to have much 
to say to each other, yet they share a good deal of common ground. Paula 
Treichler’s 1999 study traces what she calls the “epidemic of signification” 
that has paralleled and fundamentally shaped the AIDS epidemic, the 
abundance of “meanings, definitions, and attributions” that challenge the 
efforts of scientists and doctors to insist that it is “an epidemic of infectious 
disease and nothing more” (1). What we think we know about AIDS, 
what we can say and how we can say it, has always already been shaped 
by the words, labels, and categories of this epidemic of signification, a 
point she ably demonstrates through her close reading of multiple “cul- 
tural chronicles” of AIDS. 

Treichler’s study covers an enormous amount of material. For example, 
she traces the complicated relationship between the current “common 
sense truth” that a person is more likely to become infected through the 
“vulnerable anus” than the “rugged vagina” to an inaccurate and wildly 
heterosexist 1985 article in Discover by John Langone (17). The book 
also includes no less than two chapters on AIDS and HIV infection in 
Africa and the “third world.” In one of these chapters she discusses a 
1990 New York Times series about AIDS in Africa, noting that while it 
did represent a significant improvement over earlier articles, it was unable 
to escape a colonial perspective. It cited five “co-factors” for the rapid 
spread of “heterosexual AIDS” in Africa: “rampant sexually-transmitted 
diseases,” “lack of male circumcision,” “little-known sexual practices,” 
“promiscuity,” and of course “prostitution” (207), demonstrating that 
what the developed world thinks it “knows” about AIDS in Africa has 
more to do with racist Western stereotypes about Africa than with any 
kind of African reality. How to Have Theory in an Epidemic makes it plain 
that the “cultural evolution” of AIDS has not yet managed to move 
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beyond a depressingty familiar terrain of racism, sexism, classism, ho- 
mophobia, and colonialism. 

Katie Hogan’s 2001 Women Take Care examines in detail one aspect 
of this terrain—the discourse of maternalism and the image of the “good 
woman” as caretaker. Where Stoller focuses on the stories of activists and 
Treichler’s strength is with visual texts, Hogan brings a close reading of 
fiction, nonfiction, and film to her argument and grounds it in earlier 
American narratives of maternalism and caretaking in the face of social 
problems. Films such as Boys om the Side (1995) and Marvin’s Room 
(1997), and novels such as Harriet Beecher Stowe’s Uncle Toms Cabin 
(1852), Perri Klass’s Other Women’s Children (1990), and Pearl Cleage’s 
What Looks Like Crazy on an Ordinary Day (1997) are analyzed in terms 
of their representation and normalization of women’s self-effacing 

Hogan argues.that “literary and visual responses to the pandemic” do 
break the silence “on women and AIDS” but do so through narratives 
that “make the pandemic acceptable to white heterosexual Americans” 
(xi). For example, the character Jane in Boys om the Side is black and a 
lesbian but escapes this marginalized identity by becoming the desexu- 
alized mammy caretaker of a classic and more acceptable AIDS “vic- 
tim”—a white woman who contracted HIV through heterosexual inter- 
course. The figure of the “good woman,” temporarily redrawn to include 
a black lesbian, normalizes the harsher realities of AIDS and American 
society, such as sexuality, racism, and poverty, while reinscribing the high 
cultural value placed on women who put other people’s needs before their 
own. The visibility “women” gain through this palatable image of the 
“good woman/caretaker” thus comes at a high price: “it silences the lives 
of flesh-and-blood women and distorts the realities and struggles of those 
who have died” (ix). 

Hogan ends her book by discussing Tiye Milan Selah’s 1994 short 
story “An Elegy for Jade,” which “addresses many of the real problems 
black women with HIV and AIDS encounter—invisibility, ignorance, and 
lack of care linked to historically entrenched racism and sexism. It also 
forcefully abandons the idealized sacrificial woman as solution and device” 
(130). Choosing to close the study with a text that rejects the “good 
woman/caretaker” provides a strong endnote for her argument, but the 
conclusion as a whole needs to connect her analysis of that text with a 
key point she made in her introduction, namely, that Western culture must 
stop gendering caregiving as feminine and natural and private (6). A deeply 
rooted reliance on the discourse of the good woman/caretaker is proving 
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deadly to women in the face of the AIDS epidemic, but its long and 
complex history means that challenging it will not be easy and will require 
a range of ideas and suggestions. 

Hogan’s conclusion aside, all three of these books have important les- 
sons to teach, and the remarkable amount of cultural and political territory 
they cover makes two of the points at which they meet all the more 
powerful. First, it is painfully obvious that race, class, gender, and sexuality 
continue to inform every facet of the epidemic, from the ways we com- 
prehend it to the ways we fight it, and women from all classes, races, and 
sexualities have suffered as a result. Treichler notes that selected gyne- 
cological conditions were not added to the clinical profile of HIV/AIDS 
until 1992 (53). Stoller points out that the First National Scientific Meet- 
ing on HIV Infection in Adult and Adolescent Women was not held until 
1995 (10). Hogan adds that women with AIDS still tend to disappear 
behind such categories as “pediatric AIDS” because children’s health is 
considered to be more important than women’s health and there is greater 
cultural value, dignity, and sympathy available to “good mothers” than 
to women with socially unacceptable diseases. 

Second, and closely related to the first, all three books make it plain 
that mainstream feminism dropped the ball during the first two decades 
of the epidemic. As Treichler states, feminism “failed to influence the 
direction of the epidemic or challenge the stereotypes and misconceptions 
that have pervaded AIDS discourse thus far” (236). In the last ten years 
AIDS has become one of the leading causes of death among women in 
the United States, and yet it has not become a staple topic in feminist 
writing or activism. 

Luckily, these works offer three clear strategies for the future. First, we 
must continue to challenge the existing categories of race, class, gender, 
and sexuality that have shaped the epidemic itself and our responses to 
it. As Stoller writes, fewer assumptions about “other” communities and 
more “group interaction and communication” (137) are needed and 
should be put in place by AIDS organizations from the very beginning. 
Second, mainstream feminism must bring its years of activism, analysis, 
strategic savvy, and loud voices more fully into the fight against AIDS 
because it is not just “other women” who get AIDS. And, finally, we must 
continue to ask questions. The point of theory in an epidemic is to force 
us to be skeptical, to question what lies behind what we are told and what 
we believe to be true, to continually ask questions in the hope that our 
answers get better. The daily battles for survival, for funding, and for hope 
will and must go on. If you are not yet concerned about AIDS, these 
books will convince you that you should be, and they suggest that the 
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lessons learned during the first two decades of AIDS could make the third 
decade the last. 1 


Breast Cancer: Society Shapes an Epidemic. Edited by Anne S. Kasper and 
Susan J. Ferguson. New York: St. Martin’s Press, 2000. 


Manmade Breast. Cancers. By Zillah Eisenstein. Ithaca, N.Y.: Cornell 
University Press, 2001. 


Bonnie B. Spanier, State University of New York at Albany 


Ilence around breast cancer is no longer the major problem it was 
when Audre Lorde published her groundbreaking The Cancer Jour- 
nals in 1980. Today’s problems include media overload bordering on 
hype; lack of detailed analysis in the mainstream media of the scientific 
evidence behind (or absent from) detection, diagnosis, and treatment of 
breast cancer; and a political understanding of breast cancer as a disease 
beyond the individual, beyond finding the best doctors, the best support 
systems, and the most promising scientific research. These two books 
exemplify the current feminist effort to understand breast cancer not only 
as a disease until recently shrouded in silence and neglect because of sexist 
bias but also as a site of struggle at the intersections of “science” and 
“politics,” the very intersections long denied within traditional science. 
The radical women’s health movement in the United States of the 
1970s identified significant issues (among them the devastation wrought 
by—and lack of evidence to support—radical mastectomy as the standard 
treatment for breast cancer, as well as the absence of informed consent 
in breast cancer surgery) that continue to include conflicts over the very 
definitions of health care, of science, and of the role of grassroots activism 
in the biomedical system. Both books map the story that, as Anne Kasper 
and Susan Ferguson state, “has not yet been told [about the] powerful 
ways that the social forces that we take for granted have deeply influenced 
and forged women’s experiences of breast cancer” (v). Further, as Kasper 
and Ferguson make clear in their preface, the books “critically examine 
these social forces and clarify how research science, the health care system, 
the economy, and the media . . . make breast cancer more than just 
another disease to be treated” (v). Both texts acknowledge their debt to 
the radical women’s health movement in the United States, and both are 
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valuable guides to the radical re-visioning required to eliminate the epi- 
demic of breast cancer in this country. 

Kasper and Ferguson have brought together eleven essays that build 
the arguments for understanding breast cancer as a socially constructed 
disease. They also include a useful foreword by breast surgeon and re- 
searcher Susan Love on the origins of the current advocacy movement 
and their own conclusion spelling out a radical agenda for change. This 
excellent book is organized into three parts: the historical context of 
diagnoses and treatment, breast cancer as a social problem of economics, 
politics, and women’s bodies; and reflections on social change. 

In part 1, on the historical context of diagnoses and treatment, historian 
and physician Barron Lerner traces how the medical profession trans- 
formed breast cancer from an incurable to a curable disease—simply by 
saying that a woman who is alive five years after treatment is “cured.” 
Defining a breast cancer “survivor” in arbitrary terms that had no scientific 
basis was a tragically misleading position that has only recently been ad- 
dressed by the medical profession and quietly changed. 

In another essay on historical context, coeditor Ferguson, a sociologist 
at Grinnell College, tells the gruesome story of how women’s breasts 
joined the list of body characteristics (such as weight) transformed ideo- 
logically and materially into medically controllable “problems.” Plastic 
surgeons invented an insurance-reimbursable solution to extremely small 
breasts by coining the illness “hypoplasia,” illustrating one way that the 
current economic structure of the U.S. health care system figures in the 
medicalization of women’s bodies. Ferguson’s valuable historical analysis 
of the medicalization of women’s breasts places decision making about 
the kinds of surgery and options for reconstruction after cancer treatment 
into the larger context of breast augmentation, literally shaped by the 
American Medical Association, the plastic surgeons’ professional organi- 
zation, and the companies that manufacture breast implants. In addition 
to helping us understand the current medicalized perspective on breast 
cancer and the vagaries of our knowledge concerning the negative effects 
of implants, the essay points to several problems exacerbated by breast 
implants: decreased detection of tumors, increased number of unnecessary 
biopsies, and possible promotion of scleroderma-like difficulty in swal- 
lowing in breast-fed infants. Rerguson’s essay also highlights the degree 
to which lack of informed consent is embedded in accepted medical stan- 
dards of care. 

Coeditor Kasper was a founding member of the National Women’s 
Health Network in 1976 and is currently at the Center for Research on 
Women and Gender at the University of Ilinois at Chicago. In the sub- 


SIGNS Spring2003 | %5 


section on women, their bodies, and the illness experience, Kasper uses 
her own research on a small group of urban poor women to illustrate the 
complex and destructive intertwining of our country’s lack of universal 
health care, our current health insurance and health care systems, poverty, 
socioeconomic class, racial/ethnic discrimination, and the increasing in- 
equality of income in the United States. 

While every essay in this collection provides well-documented analyses 
of portions of the larger picture, as a feminist scientist and breast cancer 
activist, I particularly value “The Environmental Link to Breast Cancer” 
by scientist and poct Sandra Steingraber and “Sister Support: Women 
Create a Breast Cancer Movement” by former lawyer Barbara Brenner of 
San Francisco’s Breast Cancer Action, a grassroots not-for-profit that 
“speaks truth to power.” Indeed, prominent among the dozen specific 
and fundamental changes Kasper and Ferguson list in their agenda for 
lowering the incidence and mortality rates of breast cancer are “making 
prevention rather than cure the goal of both research and clinical practice, 

. eliminating corporate interests in making profits from the disease, 
(and breaking the silence about environmental connections to breast 
cancer” (356). 

Zillah Eisenstein’s Manmade Breast Cancers journeys through the same 
challenging territory as the former collection. Eisenstein decided, how- 
ever, to write a personalized political memoir; she, her mother, two of 
her sisters, and her aunt have had breast cancer (or in her aunt’s case, 
ovarian cancer), and only she and her mother have survived. “I share my 
family story not as melodrama with victims and sadness but as a rich 
location for a personally passionate politics that includes the wider envi- 
ronments of breast tissue” (ix). Hisenstein’s life as a feminist theorist and 
her Marxist skepticism of individualistic solutions to systemic problems 
“rooted in consumerist profit-making institutions” (2) change what would 
be a moving illness narrative into a more powerful treatise that attempts 
“to turn the political agenda across the globe toward the health of the 
breast. I use my body’s story to restart, again, the ongoing project toward 
antiracist feminisms that can challenge exploitation and degradation across 
the globe” (ix). 

Eisenstein intertwines her intellectual history with her effort to theorize 
from the body, her body—or her “bodies” (surviving a car accident and 
the ensuing endocrine dysfunction, a precarious pregnancy, childbirth, 
fighting breast cancer and chemotherapy, and aging). Looking back at 
herself in her twenties, she remembers the attraction of feminist and Marx- 
ist theories that reject the body as a biological determinant or constraint, 
and she recalls her ability to deny the materiality of our physical beings. 
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Age and self-reflection allow her “to see the power of ideas and how they 
impact on the way we see, or do not see” (47). She applies feminist 
theorizing to understand breast cancer “and with it, our world” (ix). And 
she uses the uncomfortable language of cancer to advance feminist the- 
orizing. “Theory is a way of secing connectedness—of the breasts to the 
rest of the body; of the body to the rest of its environments; of the 
historical process over time, which triggers cancer mutations, to the fluidity 
of borders between the breast and all else. Theory allows me to see beyond 
singularity and inevitability” (ix). 

Her acknowledgments reflect the book’s scope, from feminist scientists 
who explained the science, to the organic farm where she shops, to the 
Ithaca Breast Cancer Alliance that provides support and advocacy for those 
affected by the disease, to projects about breast cancer in Cuba and China. 
Writing with searing passion and a sustained radical analysis, she chooses 
her extensive examples and scientific evidence carefully, always contextual- 
izing ideas within a broader theoretical picture. In one important case 
among many, she summarizes the predominant “alternative” views about 
the role of diet in “foolfing] the process of mutation,” at the same time 
pointing out that such concerns are “big business” (93), whether for the 
organic food industry or for the supplements industry, which ignores the 
prevalence of pesticides. Most of her sources in science and science studies 
are sound. However, on occasion she misses the mark on scientific evidence, 
such as citing (on page 94) Robert Arnot’s The Breast Cancer Prevention 
Dist (New York: Little, Brown, 1998), a best-seller by a media doctor. 
Based on exaggerated and sometimes inaccurate reporting of scientific stud- 
ies, Arnot’s work was soundly criticized by the National Breast Cancer 
Coalition for promising “prevention” on the basis of little evidence. 

Both her style and her choice of a personalized political memoir allow 
her to be very clear about her assumptions, values, and conclusions. Citing 
the push to use tamoxifen on healthy women to “prevent” breast cancer, 
Eisenstein condemns those who control treatment and “prevention.” 
“Breast cancer is big business. Many of the same corporations that con- 
taminate our bodily environments sell the drugs that are supposed to 
prevent malignancy. Zeneca manufactures pesticides at the one end and 
markets tamoxifen at the other” (124-25). 

Her scathing remarks might offend some readers, but her assessments 
are difficult to deny: “The postindustrial-medical complex has woven a 
complex directorate of implicit deceit and misrepresentation of the estro- 
gen-breast cancer-tamoxifen connection. Environmental biogenctics has 
been crowded out by a medical politics deeply embedded in pharmaceu- 
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tical and chemical corporations hell-bent on selling an estrogen blocker 
that itself may be carcinogenic” (124). 

Eisenstein and the authors in Breast Cancer: Society Shapes an Epidemic 
cover much the same ground, but with different vehicles and tones. Both 
books would be valuable additions to science and society or feminist sci- 
ence studies courses, with Kasper and Ferguson’s being particularly useful 
in health policy courses. I would recommend Manmade Breast Cancers 
and its more global scope for feminist theory courses to explore how 
theorizing shapes political activism, keeping in mind that it may be less 
effective as outreach to nonfeminists and less politicized feminists. I hope 
that these books will stimulate additional feminist writings that address 
more of the many specific issues that require analysis, such as whether 
screening mammography actually saves lives and how we could change 
that practice. Meanwhile, this range of authors, the scope of their analyses, 
and their concluding agendas for change provide a much-needed frame- 
work for contemporary feminist analysis of the health of the planet. 1 


Athena Unbound: The Advancement of Women in Science and Technology. 
By Henry Etzkowitz, Carol Kemelgor, and Brian Uzzi. Cambridge: 
Cambridge University Press, 2000. 


Women, Science, and Society: The Crucial Union. By Sue V. Rosser. New 
York: Teacher’s College Press, 2000. 

Women Becoming Mathematicians: Creating a Professional Identity in 
Post-World War II America. By Margaret A. M. Murray. Cambridge, 
Mass.: MIT Press, 2000. 

Nancy W. Brickhouse, University of Delaware 


Pamela S. Lottero-Perdue, University of Delaware 


ecoming a scientist or mathematician can be thought of as a process 
of identity construction. Identity refers to the practices in which one 
participates and how others interpret and respond to these forms of 


ses) i Book Reviews 


participation.’ An individual negotiates her identity by, first, making a 
claim on her identity, and second, judging the viability of that identity 
against the reaction of others.” Taking on the identity of a scientist or 
mathematician is thus both cognitive and social because it requires the 
acquisition of new competencies that are then performed and evaluated 
by self and others within the scientific or mathematical community. New- 
comers are enculturated into scientific or mathematical communities by 
participating in and acquiring competence in their practices. There can, 
however, be barriers that prevent learning and full participation and thus 
also limit who can and cannot become accepted participants in the sci- 
entific or mathematical community. In these communities, barriers have 
been both gendered and racialized, privileging white males who have 
access to elite academic institutions. 

All three books reviewed here provide insight into the gendered nature 
of becoming a scientist or mathematician. The focus of Margaret Murray’s 
Women Becoming Mathematicians, and Athena Unbound, by Henry Etz- 
kowitz, Carol Kemelgor, and Brian Uzzi, is the process of becoming a 
scientist or mathematician. Both books examine the barriers women face 
in fields that appear to require an early and uninterrupted commitment 
to mathematics or science. It is presumed that important work in these 
fields is done before the age of forty and that a scientist or mathematician 
is willing and able to forgo all other activities during this time. In other 
words, this career trajectory was constructed by and for privileged males 
in conventional patriarchal families who have the luxury of having a single 
focus on their research. 

In Women Becoming Mathematicians, Murray, a mathematician, uses 
interviews with thirty-six women who obtained their Ph.D.s in mathe- 
matics in the 1940s and 1950s to describe the lifelong process of nego- 
tiating a mathematician’s identity. The circumstances of these women’s 
individual careers are examined in light of larger social forces. For example, 
prior to World War II, few professional women attempted to be mothers 


l See Jean Lave, Cagnsteen in Practice (New York: Cambridge Univeruty Press, 1998), 
and Enenne Wenger, Consmomnitiss of Practice: Learning, Meaning, and Identity (New York. 
Cambridge University Press, 1998), for theorencal background on learning as identity 
formation. 


2 See Erving Goffman, Presentation of Self in Everyday Lift, monograph no. 2 (Edin- 
burgh: University of Edinburgh, Social Sciences Research Center, 1958). Goffman describes 
such everyday occurrences as performances, during which one tries on desired identities. See 
Nancy Brickhouse, Patrica Lowery, and Katherine Schulz, “What Kind of a Girl Docs 
Science? The Construction of School Sdence Identities,” Journal of Research in Science 
Teaching 37, no. 5 (2000). 441-58, for how these identities are tested in sclence classrooms. 
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and mathematicians. Most never married. However, post-World War IT 
U.S. culture valorized traditional families, and many women of this gen- 
eration faced the challenge of simultaneously constructing identities of 
mathematicians, mothers, and wives, with very few role models or mentors 
to help. Since many of these women married mathematicians or other 
academics, antinepotism laws at colleges and universities further con- 
strained their attempts to engage fully in mathematical communities. 

Murray clearly recognizes the significance of understanding mathe- 
matics as inherently social. While mathematics can be done in a solitary 
way—one of the interviewees describes doing research mathematics on 
her sofa while tending to young children—most recognize that frequent, 
substantive contact with other mathematicians is an essential component 
of engagement in mathematics. For women during their child-bearing 
years, maintaining this kind of engagement with the mathematics com- 
munity was among their greatest challenges. Advisors, mentors, and oc- 
casionally mathematician husbands could be helpful in getting or main- 
taining an identity within the mathematics community. 

The strength of Murray’s book is that it is meticulously documented, 
engaging, and optimistic. Murray’s use of oral histories is qualitative re- 
search at its best because she provides an understanding not only of what 
is typical but also of the complexity of individual women who negotiate 
barriers in very different ways in order to gain access to the mathematics 
community. In doing so, she offers hope to women readers pursuing 
nontraditional fields and to those who educate them that such barriers 
are surmountable. Some of the women in the study are clearly more 
successful than others, and some more readily identify themselves as math- 
ematicians; however, Murray emphasizes that for these women there was 
not a single best route to becoming a mathematician and there were a 
variety of ways to be a mathematician. Murray is careful in recognizing 
the varieties of ways of becoming/being a mathematician without val- 
orizing any one aspect of participation. Her descriptions clearly place all 
these women in a place of honor. 

Athena Unbound is based on a large body of data collected in the late 
1990s, including interviews with science and engineering undergraduate 
students and faculty members, a survey of graduate students, and inter- 
views with young children. Although there is some discussion of carly 
educational experiences, the book focuses primarily on identity construc- 
tion in science and engineering in the postsecondary years. 

Although Athena Unbound is based on the experiences of a much 
younger group of women in the sciences and engineering, many of the 
barriers these women faced are strikingly similar to what is described in 
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Women Becoming Mathematicians. Three common barriers are the fol- 
lowing: the career trajectories of women mathematicians are expected to 
match those of their male colleagues, without consideration for interrup- 
tions due to childbearing and rearing; the fact that universities rarely make 
much effort to accommodate academic couples, despite the abolition of 
antinepotism laws; and overt discrimination remains problematic for many 
women scientists and engineers during their education and careers. Also 
addressed in Athena Unbound and Women Becoming Mathematicians is 
the significance of choosing an advisor whose work is sufficiently current 
that one can generate one’s own research program from a foundation 
established in graduate school. These books also emphasize that equally 
important to the development of one’s research program is the establish- 
ment of social contacts within and outside the department. 

There are some differences in mathematical and scientific work that 
reading these books in tandem highlight. Much mathematics research even 
today requires very little capital investment, especially when compared to 
science. Within some areas of mathematics and unlike scientific research, 
it is still possible to do mathematics research at the kitchen table. This 
made it possible for many of the women in Murray’s book to continue 
to participate in research even when they were unemployed or under- 
employed. Theoretically, this should make reentry into the field much 
easier. Women scientists would not be able to engage themselves in a 
similar fashion during such a hiatus. The technology that is routinely 
required for scientific inquiry makes a kitchen table a rather unsuitable 
locale for extended research in the areas of physics, chemistry, or biology. 
Despite this added challenge for women scientists, it is still the case that 
the percentage of women scientists is greater than the percentage of 
women mathematicians. This suggests that a myriad of factors influences 
the participation of women in mathematics. 

One commonality between Murray’s work and the work of Etzkowitz 
et al. is that both books focus on elitist universities as the sites of education 
and, as a result, focus on the kind of science or math that is done in these 
institutions. We must also recognize that math and science are done in 
many other places that would not be considered “elitist.” However, if we 
can forgive the narrow focus, these books provide important insights into 
the process of women becoming scientists—from both current and his- 
torical perspectives. 

Whereas Women Becoming Mathematicians and Athena Unbound sub- 
stantively address identity formation that includes or excludes women from 
scientific and mathematical communities, neither thoroughly addresses the 


SIGNS Spring2003 | m 


issue of how the fields might benefit cognitively from the presence of 
women who can bring feminist perspectives to the fields. Sue Rosser’s 
book, Women, Science, ana Society, examines the research currently done 
in the biological sciences, especially genetics, health, and medicine, from 
a postcolonial feminist perspective—a perspective she elucidates in her 
book. In many respects, Women, Science, and Society is optimistic. Women 
have entered the life sciences and medicine in unprecedented numbers. 
In addition, women are actually very near parity with men with regard 
to Ph.D.s awarded in the biological sciences. Rosser recognizes the op- 
portunities this creates for women in the biological sciences to move well 
beyond tokenism to make a serious impact on the field. 

Although Rosser identifies the ways in which women can have a sig- 
nificant presence in the biological and health-related fields, she also ex- 
amines the ways in which research trends in these fields have ignored or 
marginalized women and, perhaps most critically examined by Rosser, 
created hardship for women in third-world nations, previously colonized 
countries, and other places that fall under the influence of powerful 
Northern/Western nations. She discusses how feminist approaches might 
change research when the experiences and needs of women within and 
outside of Northern/Western science are taken as a central concern. Al- 
though Rosser is quite critical of much of the current research trends in 
biology, it is evident that she holds scientific work in high esteem. She 
believes that lives can and should be improved as a result of women’s 
entry and participation into the life sciences. 

Women Becoming Mathematicians is likely to be of high interest to 
mathematicians and mathematics educators. Women, Science, and Society 
is likely to be of most interest to feminist scientists and science educators. 
Athena Unbound could be appropriate for both advanced undergraduate 
students in the sciences who are setting out a strategy for their own careers 
and for department chairs and others seeking to recruit or retain more 
women. It is a frustrating book, however, because the authors have not 
been very careful in documenting the evidence on which their claims are 
based. Huge amounts of data were collected for this book, but no de- 
scription of how these qualitative and quantitative data were analyzed to 
form the substance of this book is provided. Although we actually agree 
with most of the claims made here, skeptics could easily dismiss them. 
Yet all three of these books address important aspects of becoming and 
being mathematicians and scientists. 1 
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Gender and Boyle’s Law of Gases. By Elizabeth Potter. Bloomington: 
Indiana University Press, 2001. 


Feminism in Twentisth-Century Science, Technology, and Medicine. Edited 
by Angela N. H. Creager, Elizabeth Lunbeck, and Londa Schiebinger. 
Chicago: University of Chicago Press, 2001. 


Revistoning Women, Health, and Healing: Feminist, Cultural, and 
Techmosctence Perspectives. Edited by Adele E. Clarke and Virginia L. Olesen. 
New York: Routledge, 1999. 

Wild Science: Reading Feminism, Medicine and the Media. Edited by Janine 
Marchessault and Kim Sawchuk. London: Routledge, 2000. 


Sue V. Rosser, Georgia institute of Technology 


t the beginning of the twenty-first century, as this wave of feminism 

and women’s studies marks its third decade, the cross-fertilization of 

the interaction among science, technology, medicine, feminism, and 
women’s studies has begun to blossom and bear fruit. Unlike the hu- 
manities, where much of the impetus for women’s studies originated and 
where feminist scholarship has become mainstream in most disciplines, 
and even the social sciences, where gender analyses and questioning of 
positivist approaches have become routine, science, technology, and med- 
icine have come to accept feminist perspectives and gender analyses more 
slowly. In the past, many characterized the interaction as something like 
the mixing of oil and water. In 1988, I expressed my own frustrations 
and feelings of isolation as one of the few scientists who attended women’s 
studies conferences and one of the few feminists and women’s studies 
scholars at science conferences: “For years I have always felt an outsider 
at national professional mectings in cither science or Women’s Studies. 
At the science meetings I was usually the only, or one of a very small 
group of feminists interested in feminist questions and/or critiques of 
science. At women’s studies mectings I was usually one of a very small 
group of scientists interested in scientific questions within feminism.”* 
Those of us who had one foot in science and the other in women’s studies 


1 Sue V. Rosser, “The Impact of Feminism on the AAAS meetings: From Nooexistent 
to Negligible,” in Feminism withon the Scence and Healthcare Profisisns: Overcoming Re- 
sistance, cd. Suc V. Rosser (Elmsford, N.Y.’ Pergamon, 1988), 105. 
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worked hard to build the two-way streets between science and feminism 
that were first articulated by Anne Fausto-Sterling.? 

In the late 1980s, when I edited a special issue of a journal on the 
topic of feminism and science to honor Ruth Bleier, finding sufficient 
papers proved an arduous task.? Almost all the papers published came 
from biologists and philosophers and focused on critiques of science, the 
current or historical status of women within the profession, or curricular 
and pedagogical resources and approaches. Editing a volume on the same 
topic in 2000, not only did I receive an overwhelming response to the 
call for articles, but the authors came from physics, geology, enginecring, 
chemistry, and computer sciences, as well as the humanities, social sciences, 
and women’s studies.* In addition to the continuing focus on critiques, 
status of women within the profession, and curriculum, new categories—of 
gender differences and diversity among women, revealing male subtexts 
and building alternative models, theory into practice, and feminist science 
studies—had emerged. The tremendous increase during the 1990s in sheer 
volume of response, diversity of disciplines, and expansion of topics signals 
the intellectual excitement and interdisciplinary potential emerging from 
interactions among feminism, science, technology, and medicine. 

The four volumes reviewed here take the interaction and discussion to 
the next level. Each in its own way evolves from and responds to questions 
raised by earlier work and by scholars in feminist technoscience studies. 
The book Gender and Boyls’s Law of Gases developed from author Eliz- 
abeth Potter’s response to a challenge raised at a talk on gender and science 
given by Evelyn Fox Keller in the early 1980s at the Boston University 
Philosophy of Science Colloquium. An audience member’s statement, 
“Yeah, but you’ll never show that gender affects something like Boyle’s 
Law!” (ix), led Potter to respond with a demonstration that not only 
gender but also other social conditions, such as Boyle’s conservative po- 
litical and religious beliefs, influenced Boyle’s choice ofa theoretical model 
to explain his Law of Gases. 

In the first part of the book, Potter documents that Boyle had a strong 
interest in gender, femininity, and women, despite his life as a bachelor. 
Although Boyle wrote extensively about gender and the appropriate 


? Anne Pausto-Sterling, “Building Two-Way Streets: The Case of Feminism and Science,” 
NWSA Journal 4, no. 3 (1992): 336-49. 

* Sue V. Roser, cd, Women’s Studies International Ferum 12, no 3 (1989). 

* Sue V. Rosser, “Twenty-Five Years of NWSA: Have We Built the Two-Way Streets 
between Women’s Studies and Women in Science and Technology?” NWSA Jewrnal 14, no. 
1 (2002): 103-23. 
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“modesty of body,” as well as about the chastity and silence (83) he 
expected of women, he separated his writing about gender from his writing 
about science. Potter re-creates the historical period in which Boyle’ con- 
ceived his law and undertook his experiments in the second part of the 
book; during the civil war that raged in the 1640s, radicals threatened 
not only the absolute monarchy and decision-making authority and wealth 
of the king, church, and upper classes but also of men. The petitions 
presented by women claimed political equality with men (75) and led to 
the establishment of civil marriage. Potter claims that because, as an upper- 
class male, Boyle was personally threatened by, and opposed to, the rad- 
icals, he rejected the animism that he saw as linked with radicalism. He 
chose the mechanistic model both because it comported well with the 
data (108) and because it supported proper religion, monarchy, and the 
status quo with regard to class and gender. The same data could have 
been used to support an alternative law offered by Boyle’s contemporary 
Franciscus Linus. Boyle did not clearly refute Linus’s hypothesis on meth- 
odological or experimental grounds (154). 

Just as feminists have demonstrated that androcentric bias infiltrates 
research because these values are shared by many in the scientific com- 
munity, Potter suggests that Boyle’s biases influenced his work, which 
was then accepted by the scientific community that also shared his values. 
His work also represented “good science,” although the experimental 
evidence of the time did not permit distinction between Boyle’s and 
Linus’s hypotheses. 

In short, Boyle’s conservative social, political, and gender values infiu- 
enced his choice of the mechanistic model and his Law of Gases, thus 
demonstrating that Boyle’s Law was not free of contextual values but that 
it was still good science. Through careful analyses of historical documents, 
Potter met the challenge raised at that conference in the carly 1980s to 
demonstrate that gender affects even something like Boyle’s Law. 

The demonstration that contextual values, including gender, bias not 
only the scientific research of individuals but also what is accepted as valid 
science by the entire scientific community represents one of the major con- 
tributions that feminism has made to science. In Feminism in Twentieth- 
Century Science, Technology, and Medicine, contributing authors respond to 
the question, What difference has feminism made to the fields of science, 
technology, and medicine? This volume originated from a conference held 
by the Women’s Caucus of the History of Science Society at Princeton in 
1998. It builds on coeditor Londa Schiebinger’s 1999 book Has Feminism 
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Changed Science? In that volume, Schiebinger examined how the presence 
of women in traditionally male disciplines has altered scientific thinking and 
awareness, concluding that feminist perspectives have had little effect on 
mathematics and the physical sciences but more impact on biology, includ- 
ing medicine, archaeology, reproductive and evolutionary biology, and 
primatology. 

As the title Feminism in Twentisth-Century Science, Technology, and 
Medicine suggests, the coeditors of this volume expand the question be- 
yond science to technology and medicine of the twentieth century. Chap- 
ter authors include premier feminist scholars in the subdisciplines: Alison 
Wylie on archaeology, Linda Fedigan on primatology, Evelyn Fox Keller 
on feminist critiques of science, Caroline Pursell on the history of tech- 
nology, Emily Martin on medical language, Ruth Schwartz Cowan on 
medical technologies, Nellie Oudshoorn on essentialist views of bodies, 
and Evelynn Hammonds on HIV/AIDS in women. The coeditors insisted 
that authors emphasize feminism, not simply women and gender, because 
“participation of women does not equal transformation” (3). 

The answer of each author to the question varied both because of the 
degree of transformation of the specific subdiscipline analyzed and because 
of the particular angle or perspective used. Cowan, using the brilliant 
insight of the “consumption junction” from her earlier work on women 
and technology, finds that the impact of women on technology remains 
in their role as consumers, rather than designers: “And shortly after that 
I realized that my new research—into the history of prenatal diagno- 
sis—could benefit not only from systems thinking but from feminist sys- 
tems thinking: the consumers of this new technology were, after all, ail 
female” (189).° 

In contrast, Fedigan details the cight tools of gender analysis developed 
by women in primatology: scientific priorities, representative sampling, 
dangers of extrapolating research models from one group to another, 
institutional arrangements, gender dynamics in the cultures of science, 
language use, the remaking of theoretical understandings, and challenges 
to what “counts” as science. She then ends by examining why so many 


* Londa Schiebinger, Has Feminism Changed Science? (Cambadge, Mass.: Harvard Uni- 
versity Prese, 1999). 

* Ruth Schwartz Cowan, “The Consumption Junction: A Proposal for Research Strategies 
in the Sociology of Technology,” in The Sonal Construction of Teckenolegical Systems: New 
Directions in ties Socislagy and Histery of Trclnelegy, cd. Wicbe E. Byker, Thomas P. Hughes, 
and Trevor J. Pinch (Cambridge, Mass.: MIT Press, 1987), 261-80. 
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women primatologists refuse to identify as feminists, despite the predom- 
inance of women in the discipline. 

Although the degree and the specifics of the impact of feminism on 

science, medicine, and technology vary from one subdiscipline to another, _ 
the coeditors of Feminism in Twenticth-Century Science, Technology, and 
Medicine state the uniting bottom line in the introduction: “Feminism 
connects gender to other systems that structure our lives and individual 
identities” (viii). Revistoning Women, Health, and Healing: Feminist, Cul- 
tural, and Technoscience Perspectives pushes the same question of how 
feminism has influenced science in a slightly different direction and into 
the applied area of health. This volume originated yet again from a con- 
ference, held in 1998 to celebrate the “twenty-something” years in 
women’s health of the Women, Health, and Healing Program at the 
University of California, San Francisco, through a “radical revisioning of 
the entire domain of women, health, and healing” (ix). It focuses on how 
women’s health has been changed and should be changed (i.e., what 
should be the new agenda for women’s health?) in light of recent insights 
from feminist theories and increasing technoscience interventions in health 
care. 
After the editors’ introductory overview chapter, Donna Haraway con- 
tributes the first chapter. She was chosen to deliver the keynote address 
because of her stature as a feminist scholar, and her image of the cyborg 
embodies the extent to which technoscience interventions have become 
part of us and of women’s health. She uses the image of the “virtual spec- 
ulum” from her own 1997 book Modest_WrtnesO@Second_Millennium. 
FemaleMan_Mests_Oncomonse: Feminism and Technoscience (New York: 
Routledge, 1997) to “open up observation into the orifices of the tech- 
noscientific body politic to address these kinds of questions about knowl- 
edge projects” (67). Through the opening, she sees the diffractions of 
reproductive health in modern global society, where infertility has become 
the health problem for women of certain races and classes in developed 
countries, while overpopulation is defined as the problem for women of 
other races and lower socioeconomic status in developing countries. Si- 
multaneous with this overpopulation, the culture of breastfeeding has been 
lost in the favelas in the Nordeste of Brazil, where the father’s provision of 
milk symbolizes paternity. To breast-feed her baby signifies that the woman 
has been abandoned by the baby’s father. The adoption of some “modern” 
health practices such as bottle-feeding simultaneously with the nonadoption 
of others such as contraception demonstrates the role of culture in mediating 
these diffracted reproductive health practices. 

Emily Martin concludes the section of the volume devoted to “theo- 
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retical speculations” with her insightful analysis of language that reveals 
that we are in the process of a sea change regarding how the body is 
conceptualized. The older, steadier mechanical industrial model has begun 
to give way to a fluid, complex systems model, exemplified in the new 
theories of the immune system. 

Four other sections of the book include chapters by well-known in- 
terdisciplinary feminists with expertise in each wide-ranging category rel- 
evant to women’s health: “Destabilizing Methods” includes very useful 
chapters, particularly for health care researchers doing qualitative, eth- 
nographic research, such as Rayna Rapp on multisited ethnographies of 
reproductive technologies, Patti Lather as a chronicler for women with 
HIV/AIDS, Denise Segura and Adela de la Torre on variations in Latina 
health as a function of acculturation, and Marjorie DeVault on women’s 
stories as professionals in public health nutrition. “Searching the Self” 
contains personal reflections by Sharon Traweek on her gynecological 
experiences in Japan and the United States, Ruth Behar on the impact 
that spending a year immobilized in a body cast at age nine had on her 
then and now, and Francoise Vergès on how (post)colonial psychiatry 
inappropriately translates Eurocentric, industrialized expectations onto 
Creole society on Reunion Island. 

“The New World Reproductive Order” uses literature (Anne Balsamo 
employs Margaret Atwood’s The Handmaid’s Tale) and software and ad- 
vertisements (Valerie Hartouni analyzes The Nine Month Miracle and an 
Evian ad) to understand the extent to which new technologies permeate 
reproduction.” Patricia Hill Collins and Beth Richie in their respective 
chapters explore the overlay of race onto policies surrounding family plan- 
ning and what and who defines “good mothering.” “Revised Agendas” 
puts forward new agendas for women’s health. Sheryl Ruzek reminds us 
that we “can’t have it all” (305) in terms of universal access to health 
care, cost containment, and individual choice. Since the decision of what 
parts we must have comes down to values, feminists must weigh in. Jen- 
nifer Terry describes the issues in health care for lesbians, the overlooked, 
understudied, and undertreated population; Nancy Woods suggests that 
the disconnection between the way women view menopause as “a change” 
while physicians view menopause as “a disease” may also result from in- 
adequate study of the overlooked population of aging women. 

In conclusion, Clarke and Olesen underline that a significant way fem- 
inism has changed women’s health is through diffraction. Diffractions 


7 Margaret Atwood, The Handmaia’s Tals (Boston: Houghton Mifflin, 1986); The Nine 
Month Miracle, CD-ROM produced by A.D.A M. Software, Inc., 1994. 
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through differing feminist theories permit the simultaneous holding of 
the binary tensions—cross-cultural and local studies, difference and equal- 
ities, medical professionals and health care activists, traditional and alter- 
native medicine, communities of risk and cultural competence—that must 
be balanced in creating a new agenda for women’s health. 

While continuing to explore the question of how feminism has changed 
health, Wild Science: Reading Feminism, Medicine, and the Media begins 
to travel the two-way street in the other direction. Coeditors Janine Mar- 
chessault and Kim Sawchuk recognize that “science is made of practices 
that belong to the culture” (2), including the practice of gender, as dem- 
onstrated by feminist science studies. They sought a group of essays unified 
in their focus on the visual culture of medicine. 

Using the technologies, particularly the visual or imaging technologies, 
of science or medicine, each author elucidates key aspects of feminism, 
gender, and cultural constructions. Three chapters explore corporeal maps, 
the use of visual technologies to map the human body, as represented in 
popular culture: the movie Fantastic Voyage as a form of biotourism; the 
“Visible Human Project” that reveals the body through digital simulation; 
and brain scans used to elucidate false memories from “truth.” The media 
coverage of people’s reaction to each not only entrenches it in popular 
culture but also affects the evolution and use of the visual technology 
itself. 

A section of the book devoted to genetic codifications continues to 
examine the reciprocity between science and media. Marchessauit looks 
at the “The Secret of Life” series by Canadian broadcaster, geneticist, and 
environmental activist David Suzuki to see whether, in this age of genetics 
as the life code, culture is biology. José Van Dijck analyzes metaphors in 
genome research, concluding that since researchers transpose literature 
on to biology, it is not possible to critique science without critiquing 
culture. In a compelling chapter, Bonnie Spanier uses the TV show EHen 
and the question “What made Ellen gay?” as a springboard to explore 
the current obsession with finding a “gene” for gayness, despite inade- 
quate experimental evidence for such genes and the lengthy historical 
tradition of failed attempts to find “biological causes” for homosexuality. 

At first glance, the five chapters devoted to “clinical practice” appear 
as an eclectic group of topics ranging from plastic surgery and HIV 
through breast cancer activism to reproductive issues raised by RU-486 
and the ability of postmenopausal women to give birth using assisted 
reproduction. The theme that unites these chapters and the entire volume 
is these topics’ depiction by the media, which then modifies or affects the 
science, or in this case, clinical practice itself. The book ends with a won- 
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derful letter written to a graduate student by revered Canadian physicist 
Ursula Franklin. She spells out the importance for feminists to become 
scientists who study ignored topics, reveal biases, and expand the limits 
of reductionistic approaches to the levels that make the work significant 
for human beings. 

The final section of the book uses feminism to juxtapose humanities 
and science in 1990s academia. In “Teaching in the Belly of the Beast,” 
Anne Balsamo provides a primer for teaching feminist technoscience stud- 
ies to enginecring students, which she taught in a course in a school of 
humanities within a technological institution (Georgia Institute of Tech- 
nology). She attempts to teach students to remain critical of the practices 
and institutions of science and technology, while supporting their (es- 
pecially the women’s) choice of a career in science or engineering. 

Jennifer Slack and M. Mehdi Zimanti demonstrate that the hoax per- 
petrated on the journal Socis Text by physicist Robert Sokal represented 
a political attack that extended beyond science studies to feminism. They 
conclude that the perpetrators of the Sokal hoax operated from a deep 
fear that science would not remain safe from the corruption of the 
humanities. 

Although I do not fear that the sciences will be corrupted by the 
humanities, these four volumes suggest that if the source of such fear is 
increased interaction among science, technology, medicine, feminism, the 
humanities, and women’s studies, then the fear is justified. In contrast to 
Sokal, I celebrate this interaction and blurring between the sciences and 
humanities and see feminist technoscience studies as the direction for 
women’s studies in the twenty-first century. Just as women’s studies will 
be broadened and enhanced by such increased interdisciplinary interac- 
tion, so will science, technology, and medicine be enriched by feminism 
and collaboration with colleagues in women’s studies. 1 
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Biology at Work: Rethinking Sexual Equality. By Kingsley R. Browne. New 
Brunswick, N.J.: Rutgers University Press, 2002. 


Reinventing the Sexes: The Biomedical Construction of Femininity and 


Masculinity. By Marianne van den Wijngaard. Bloomington and 
Indianapolis: Indiana University Press, 1997. 


Lisa H. Weasel, Portland State University 


here is nothing new about the sociobiological claim that inequality 

between men and women results from evolutionary forces and sexual 

selection. Nor are there any new data or research on the subject in 
Biolagy at Work by Kingsley Browne. As the author himself states with 
regard to the lack of novel findings or data, “especially is this so in a work 
such as this, which does not convey any original research findings but 
rather secks to synthesize findings of others from disparate disciplines” 
(acknowledgments). 

What is new is Browne’s determined yet flaccid attempt to draw so- 
ciobiology into the workplace, to account for such disparities as pay in- 
equity and sexual harassment, and to justify and even extol situations such 
as the underrepresentation of women in the physical sciences. Browne’s 
arguments are based on his conjecture that women and men differ psy- 
chologically, that this sexual psychological dimorphism is solely biologi- 
cally ingrained (there is no discussion of social forces affecting human 
psychology, with the exception of curt and occasional dismissals), the result 
of cons of evolutionary selection working primarily through hormones, 
and that the resulting disparities and differences we see in the workplace 
are only an expected consequence of our evolutionary biology. Sexual 
harassment at work? It is only a natural outcome of men’s biologically 
based urge to seek out nubile, single females (“one would expect the ideal 
victim to be single, divorced, widowed, or, if married, married to a man 
whom the potential harasser believes not to be a threat” [203]). Browne 
titles one section “Sexual Harassment as a Mating Strategy” (202). And, 
in a tired but familiar vein, Browne suggests that women’s own actions 
cause them to fall prey to men’s only natural inclinations: “for example, 
heavy use of cosmetics is often taken, by both men and women, as a sign 
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of lower levels of morality. Heavy makeup may therefore be interpreted 
as signaling receptivity to sexual advances, a desirable trait in short term 
mates” (194). 

He views women’s disproportionately low representation in areas such 
as blue-collar occupations and the mathematical and physical sciences as 
biologically based, and, as a result, he is harshly critical of programs that 
aim to encourage girls and women to participate in math and science, 
suggesting that beyond being illegal they pose the “fundamental question 
of whether female scientists are ‘worth more’ to society than male sci- 
entists, to justify the cost of producing them” (149). The math connec- 
tion? Harder to explain, says Browne: “mathematical ability, in contrast, 
may not have been selected for directly, but it may be a byproduct of 
enhanced spatial ability” (117). 

It is just these kinds of logically satisfying answers that make Browne’s 
book less of a novel threat to feminist positions on sex discrimination in 
the workplace and more of a straw man, set up by the author himself, 
awaiting self-immolation. Much of the logic in this book is typified by 
the following example, in which Browne attempts to’ support his hypoth- 
esis that gendered behavior is hormonally based by drawing on androgen 
insensitivity syndrome (AIS). “AIS individuals have the XY chromosomal 
complement of a male, and their testes develop and produce testosterone, 
but their tissues lack androgen receptors. AIS patients tend to exhibit 
stereotypically female preferences (such as a desire to be a wife with no 
outside job) and tend to be interested in infants and dolls.” So far, so 
good for Browne, until in the next sentence he concedes that “interpre- 
tation of these findings is complicated, of course, by the fact that the 
subjects are also reared as girls” (111). Must be the hormones. Watch 
out for them at work. 

Published in 1997, at the height of feminist theory’s infatuation with 
postmodern deconstruction of that thing called “the body,” Marianne van 
den Wijngaard’s Reinventing the Sexes does not seem particularly novel 
cither, but books like Browne’s prove that this and other works like it are 
still much-needed resources for critically examining the concepts of sex 
and gender and their scientific construction. In contrast to Browne’s so- 
ciobiological missive, van den Wijngaard’s introduction claims that “this 
story is not about determining who is right or wrong” (5), although it 
engages a similar subject, the organization theory that contends that gen- 
dered brains are organized in response to hormone exposure in utero. 
Instead, this book asks and answers fundamental questions about the 
origins of these ideas, such as, “How did scientists and physicians construct 
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dualistic images of femininity and masculinity by producing knowledge 
based on the organization theory? How did feminism help stabilize or 
change these images?” (20). 

The opening chapter consists of a comprehensive survey of feminism’s 
critical relationship with the scientific study of sex and gender differences, 
with appropriate citations of both feminist scientists and philosophers. In 
the next two chapters, van den Wijngaard launches into a detailed historical 
analysis of how the organization theory arose, related to the need in both 
biology and psychology to find an explanation for increasingly entrenched, 
dualistic gender roles: “the dualistic beliefs about masculinity and femi- 
ninity that prevailed in western society during the 1960’s, which were 
manifested in the dualistic role ascribed to gonadal hormones, determined 
the course that research was allowed to take” (45). When feminists and 
female scientists entered the field (van den Wijngaard takes the view that 
“a distinction between feminist scientists and women scientists is hard to 
make” [75 ]) things changed slightly. Whereas in an earlier era, “researchers 
viewed female animals as instruments for investigating male sexual be- 
havior” (52), now female sexuality was fair game for study as well. Van 
den Wijngaard describes this change with an example in which a female 
researcher “tied down male rats and gave female rats the opportunity to 
react to the tied males. Her video demonstrated behavior that had pre- 
viously been invisible . . . to their amazement, the viewers witnessed the 
female rats display a comprehensive repertoire of sexual behavior” (55). 
Alas, van den Wijngaard contends, although feminism helped to change 
the questions that were asked, most of the feminist-inspired research did 
litte to change the dualistic ideology, if anything reinforcing it: feminist 
ideas “could become integrated as long as they contributed to the idea 
of a dichotomy between the sexes and subscribed to the prenatal hormone 
paradigm” (79). 

After closely tracking the development and acceptance of the organi- 
zation theory, van den Wijngaard turns to its practical application: the 
management of intersex (she uses the term hermaphrodite) individuals. 
Here the author treads on tricky ethical ground, as most feminists who 
have invoked intersexuality in support of sex/ gender deconstruction com- 
pletely fail to address the ethics of surgical intervention or the lived reality 
of intersex individuals. To her credit, van den Wijngaard acknowledges 
that many intersex people’s lives have been harmed by surgical intervention 
and refers to support groups that have been established in this regard. 
Yet one wishes that her rather timid recommendation—*In evaluating 
such treatments, I would question if a cultural context that makes it hard 
to exist without clearly belonging to one sex or the other is more important 
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than taking the risk of multiple surgeries and thereby removing the pos- 
sibility for sexual pleasure” (95}—would carry more weight. 

Overall, the book offers a comprehensive evaluation of how dualistic 
ideology about sex, gender, and hormones became imbedded in science 
and in clinical practice, and the role of feminism in this process. Under- 
standing this history is undoubtedly crucial background for any feminist 
who wishes to engage in the process of “reinventing the sexes.” ı 


Has Feminism Changed Science? By Londa Schiebinger. Cambridge, Mass.: 
Harvard University Press, 1999. 


Feminist Science Studies: A New Generation. Edited by Maralee Mayberry, 
Banu Subramaniam, and Lisa H. Weasel. New York: Routledge, 2001. 


Mary Wyer, North Carolina State University 


ot so long ago, Helen Longino posed the question, “Can there be 

a feminist science?” and answered it with a “yes and no.” Yes, it is 

theoretically possible to practice science as a feminist, but the current 
social and political contexts in which scientists work make it impossible 
to do so.’ Both Has Feminism Changed Science? and Feminist Science 
Studies offer more optimistic stances, albeit with quite different under- 
standings of the purpose of bringing feminist perspectives into scientific 
research. 

Londa Schiebinger is a historian of science. She turns her skills as a 
careful, methodical scholar to describing three distinct threads of work in 
feminist perspectives on the sciences—one that focuses on underrepre- 
sentation, one that focuses on the masculine culture, and one that focuses 
on content. The narrative tone is one of distant authority and engaged 
scholarship, so, for instance, the first-person “I” is not present. The heart 
of the book is the last section, which provides a summation of the con- 
tributions that gender studies (aka feminism) has made to correcting and 
redirecting research in medicine, primatology, biology, and physics /math. 
She sets up this summation with two sections that take on issues sur- 
rounding the shibboleth of “women in science,” reviewing the history 


? Helen Longino, “Can There Be a Feminist Science?” in Fesseiow and Sciences, od. 
Nancy Tuana (Bloomington. Indiana University Press, 1989), 46-57, csp. 56, first appeared 
in Hypatia 2, no. 3 (Fall 1987): 51-64. 
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and sociology of women’s underrepresentation in science as well as how 
men’s control of scientific institutions has shaped conventions in profes- 
sional practices and priorities that continue to discourage and exclude 
women. 

Schiebinger assembles an impressive amount of evidence to support 
the idea that yes, indeed, feminist perspectives (and women) have changed 
science, at least in terms of the increasing presence of women and some 
of the content of scientific research. She presents a more pessimistic picture 
of change in the aggressive and competitive culture of science, where the 
clash between how women are socialized and how scientists are socialized 
presents a seemingly intractable barrier to women’s full participation. Still, 
in general Has Feminism Changed Science? is an optimistic overview and 
progress report on the effort to incorporate feminist social and political 
commitments into the practice of science. 

Then again, Schiebinger is a historian; she measures change over the 
long term. She does not address how the changes took place in the past 
so much as offer persuasive evidence that the changes did take place. The 
purposes of feminist inquiry in the sciences, then, are to enrich and redirect 
science itself. In contrast, the editors of Feminist Science Studies define 
the purposes of feminist inquiry in the sciences as more comprehensive—to 
enrich and redirect science, to be sure, but also to enrich and redirect 
feminist inquiry. As Banu Subramaniam puts it in her essay “And the 
Mirror Cracked: Reflections of Natures and Cultures,” “if science had 
been constructed as ‘a world without women,’ feminism was constructed 
as a ‘world without science’” (58). 

The edited collection is replete with first-person accounts of the chal- 
lenges confronting those who attempt to cross or collapse the nature- 
culture divide. Since our educational institutions are organized around 
this divide, how precisely we go about doing this is a big question. At- 
tempts to develop courses or research agendas that draw from the sciences 
as well as the humanities and social sciences risk the disdain, dismissal, 
and discouragement of feminist scientists’ colleagues from either side of 
the divide. Yet the thirty-seven contributors, who come from a mind- 
boggling variety of disciplines and professional settings (many of them 
science-side), testify to a growing community of determined educational 
innovators. 

The writings are divided into four sections that move the reader from 
stories of the alienated identities of those who work across disciplinary 
divides, through accounts of incorporating scientific and feminist per- 
spectives as mutually informing, through “how to” descriptions of the 
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new courses and pedagogical commitments that result, to a concluding 
section that provides examples of the transformative political significance 
of feminist science studies. Though some of the essays are better devel- 
oped, longer, and more detailed than others, in general the contributions 
are solid and useful, many excellent. Karen Barad’s “Scientific Literacy > 
Agential Literacy = (Learning + Doing) Science Responsibly,” for in- 
stance, critiques the twin notions that students’ scientific literacy can be 
enhanced by making courses more “relevant” and by adding material that 
contextualizes scientific knowledge (both are sometimes used as reasons 
to include material about women in the science curriculum). She argues 
that this is a little like the spoonful of sugar that makes the medicine go 
down, that a more fundamental rethinking of how science is presented 
to students is in order. Though she focuses on physics in particular, her 
ideas are useful more generally: that is, that our courses should include 
an examination of disciplinary prerogatives to say what counts as “nature” 
and “culture,” that what we call “science” and what we call “society” are 
mutually constitutive and we should teach this, and that “what it means 
to do responsible science . . . requires that we learn how our practices 
come to matter” (242). 

Maralee Mayberry’s essay, “Reproductive and Resistant Pedagogies: 
The Comparative Roles of Collaborative Learning and Feminist Pedagogy 
in Science Education,” is a welcome antidote to well-meaning reformers 
in science education who focus on making changes in how material is 
taught but not what material is taught. Mayberry lays out with care the 
grounding assumptions of collaborative learning approaches and compares 
these to feminist pedagogical commitments. She makes the argument that 
faculty can develop ingenious and complex classroom techniques for ad- 
dressing differences among students’ learning styles, but if they are still 
teaching students that women’s lives are of marginal concern then their 
“reforms” become part of the problem, not the solution. 

Michael Witmore, Sandra Harding, and Bonnie Spanier also have con- 
tributed mature and thoughtful essays to the collection. Witmore (“When 
the Mirror Looks Back: Nature in the Scholarship of the Humanities”) 
has written an innovative rumination on how his disciplinary training in 
the humanities structures and constrains the content, context, and legit- 
imacy of including material about the natural world in his work. Harding 
(“After Absolute Neutrality: Expanding ‘Science’”) ponders an expansion 
of the definition of “real science” to accommodate an understanding of 
knowledge claims as culturally produced and embedded but also by some 
measure “true.” Spanier (“Your Silence Will Not Protect You’: Feminist 
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Science Studies, Breast Cancer, and Activism”) contributes a lively call to 
action for feminist science studies by promoting a coalition of feminist 
activists and breast cancer activists. 

It is striking that however differently Has Feminism Changed Science? 
and Feminist Science Studies approach the task of incorporating feminist 
perspectives into the sciences, and however differently they define the 
feminist perspectives at issuc, both volumes conclude with sections focused 
on social change by, for, and about women. Unfortunately, there is too 
little work in either volume on differences among women, despite asser- 
tions of the importance of race, ethnicity, and class in both. This is a 
silence that reflects the weaknesses of early women’s studies scholarship, 
and it reflects a shortcoming of the field of feminist science studies in 
general.? We know how to fix it. Since both Has Feminism Changed 
Science? and Feminist Science Studies are likely to prove generative, we 
perhaps can take comfort in knowing that a genuinely inclusive feminist 
science is possible, in time, after all. 1 


On Her Own Terms: Annis Montague Alexander and the Ris of Science 
in the American West. By Barbara R. Stein. Berkeley: University of 
California Press, 2001. 


Improbable Warriors: Women Scientists and the U.S. Navy in World War 
II. By Kathleen Broome Williams. Annapolis, Md.: Naval Institute Press, 
2001. 


Patricia Moore, Green Mountain College 


onographs on women, gender, and science in the United States are 
still rare relative to work on European women, gender, and science. 
Barbara Stein and Kathleen Broome Williams add to the “founda- 
tional” literature on exceptional American women that encourages schol- 


? Boe exceptions, sce selections in Sandra Harding’s The Rectal Economy of Science (Bloo- 
mungtoa: Indiana Univermty Press, 1993) and work by Evelynn Hammonds, “Misang Per- 
soos: Black Women and AIDS,” in Words of Firs: An Anthelegy of African-American Feminist 
Thong, cd. Beverly Guy-Sheftall (New York New Press, 1995), 434-39, and “New Tech- 
nologics of Race,” in Processed Leves: Gendsr and Technolagy m Everyday Lefs, cd. Jennifer 
Terry and Melodie Calvert (New York: Routledge, 1997), 108-21. 
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ars to ask more complex questions about gender.’ Stein’s On Her Own 
Terms examines the life and career of Annie Montague Alexander, an early 
twentietb-century patron and participant in the development of evolu- 
tionary biology. Williams’s Improbable Warriors offers snapshots of four 
navy women involved in the burgeoning enterprise of applied science 
during World War II. She discusses the careers and technical accomplish- 
ments of Mary Sears in oceanography, Florence van Straten in meteor- 
ology, Grace Hopper in computer science, and Mina Rees in distributing 
military contracts for scientific research. Neither Stein nor Williams has 
previously written about women or gender: Stein works as a vertebrate 
zoologist and Williams as a military and diplomatic historian. Thus, while 
their respective expertise shines through each work, their gender analysis 
is problematic. 

Williams argues that each woman she examines “influenced the navy’s 
ability to wage a modern war dependent on science” (x). In addition, she 
describes the technical aspects of their work in order to examine “how 
women functioned in jobs for which many believed they were mentally 
and temperamentally unsuited” (xi). Her dual agenda creates an uneven 
book that alternates between narrative description and technical detail. 
This strategy obscures larger analytical themes such as gender. Neverthe- 
less, her writing sparkles when she writes about technology. Grace 
Hopper’s passion for numbers and order comes alive as Williams describes 
the elemental steps involved in early computer programming and the 
difference between the first mechanical computer (Mark I) and the vacuum 
tube technology of ENIAC, the forerunner of our electronic computers. 

Williams does an admirable job striving to integrate gender into her 
work, but in the end she employs the descriptive “yes, women partici- 
pated” technique characteristic of literature in emerging fields.? Her first 
chapter summarizes women’s military work during World War II. She 
covers familiar territory, pointing out the high numbers of women work- 
ers, their enthusiasm, the new technical and scientific skills they learned, 
and that the war did not have a lasting impact on the professions in which 
they participated. She concludes that Sears, van Straten, Hopper, and Rees 
were different from the bulk of military women because all had Ph.D.s 
in scientific fields. 


1 Sally Gregory Kohlstedt and Helen Longino, “The Women, Gender, and Science Ques- 
tion: Whar Do Research on Women m Science and Research on Gender and Saence Have 
to Do with Each Other?” Osis 12 (1997) 3-15 

2 Joan Wallach Scott, Gender and the Politics of History (New York: Columbia Unrvernty 
Press, 1988), 32 
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In addition, Williams equates gender with feminism. At the end of 
most of the biographies she includes a section on whether each woman 
would consider herself a feminist. Not surprisingly, none of the women 
did. They attributed their success to individual skills and wartime oppor- 
tunity. Williams consulted oral histories conducted during the 1980s when 
contemporary feminism was publicly under attack. The interviewers asked 
about pay equity, perceived competence of women, and work environ- 
ment. Sears, Hopper, and Rees responded with the individualistic attitude 
typical of exceptional women active when organized feminism had little 
social support—if they could do it, anyone could.* 

However, feminism per se is not gender. Barbara Stein follows a path 
similar to that of Williams. Her story of the exceptional Annie Montague 
Alexander argues that Alexander’s family wealth allowed her to transcend 
most gender norms of the late nineteenth- and early twentieth-century 
United States. Feminism, or as Stein defines it, workplace discrimination, 
was not an issue to Alexander because she lived life “on her own terms” 
(xiv). 

Like Williams’s descriptions of World War II technology, Stein’s ex- 
pertise in evolutionary biology comes through clearly when she places the 
details of Alexander’s life in the context of the developing science. Stein 
compellingly describes the contribution of Joseph Grinnell, the evolu- 
tionary biologist whom Alexander chose to direct U.C. Berkeley’s Mu- 
scum of Vertebrate Zoology. She highlights the unusual collaboration 
between Alexander and Grinnell as “an unusual synergy.. . . Their shared 
goals and complementary strengths allowed cach to concede areas of ex- 
pertise cach to the other. In some arenas the two collaborated as equals, 
for example, fieldwork. In other spheres, growth and development of the 
muscum’s programs was left to the individual better qualified to carry out 
that portion of their plan: fiscal management [Alexander] of the museum 
versus research [Grinnell]” (88). 

Stein began her research enchanted with Alexander—an independent, 
wealthy lesbian with a creative and skilled partner who chose to promote 
evolutionary biology as the focus of her life. Stein worked for more than 
a decade in the museum whose research agenda Alexander bad shaped 
for forty years. The collective memory of “Miss Alexander” thrived in the 
musty catacombs of U.C. Berkeley’s Museum of Vertebrate Zoology. Per- 
haps because of this, Stein’s narrative makes Alexander the heroic excep- 


3 Sears was interviewed in 1989, Hopper in 1982, and Rees in 1983-84. See Susan Ware 
(Sal Missing: Amelia Earbart and tis Scorch for Modern Feminism (New York: Norton, 
1993]) for a discussion of indrvidnalism and feminism in the 1930s and 1940s. 
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tion to all gender and class stereotypes in the late nineteenth- and early 
twentieth-century American west. 

Like Williams, Stein simplifies and overstates gender. In some instances, 
she is disturbingly wrong. She portrays Alexander’s education in the 1880s 
at a two-year women’s college as inherently “radical” and highly unusual 
for any woman (14). Yet the last quarter of the nineteenth century saw 

_a rise in opportunities for women’s higher education and the founding 
of prestigious and intellectually rigorous women’s colleges such as Vassar 
and Wellesley. As well, she argues that Alexander’s participation in any 
science, especially one that involved fieldwork, was almost unheard of for 
women. Yet at the same time Alexander collected mammals in California, 
several other women scientists in the San Francisco Bay Area continued 
the collecting and classifying they had done for at least four decades. 

Despite these errors, Stein’s biography of Annie Montague Alexander 
is fascinating. Stein, the vertebrate zoologist, was fortunate to write about 
a subject who, in Stein’s words, “carried on a voluminous correspondence” 
(xv). “She might write as many as a dozen letters each day” (226). Thus, 
the strength of Stein’s narrative reflects the sources she used—Alexander’s 
“voluminous correspondence” shapes the roughly chronological narrative. 
In this light, it is understandable that the biography lacks depth about 
gender. The letters are so enthralling that the narrative kept my attention. 

Williams’s Improbable Warriors and Stein’s On Her Own Terms point 
to the need for historians of American women and science to push them- 
selves to use gender as an analytical tool. The work of historians of Eu- 
ropean women, notably Londa Schiebinger’s on gender constructions in 
carly modern European science, provides excellent models.* 1 


* Londa Schiebinger, Natere’s Body: Gender in the Making of Modern Science (Boston: 
Beacon Press, 1993). 


United States and International Notes 


Signs: Journal of Women in Culture and Society welcomes announcements of fel- 
lowships, calls for papers, upcoming special issues, and new journals for the “United 
States and International Notes” section. 


Announcements and calis for papers 

The Gender and Diversities Institute at Education Development Center, Inc. 
(EDC) announces its first digital library initiative, the Gender and Science Digital 
Library project (GSDL). The GSDL will be developed in collaboration with the 
Eisenhower National Clearinghouse at The Ohio State University and is fonded 
by the National Science Foundation. Please visit the Web site at http:// 
www.edc.org/GDI/GSDL for information about the GSDL project. Application 
forms for material submissions and reviewer volunteers can be submitted on-line. 
The primary objective of the GSDL is to create a high-quality, interactive library 
of K-12, higher education, women’s studies, and teacher preparation resources 
for science, technology, engineering, and mathematics (STEM) disciplines. It will 
assist educators and researchers in promoting and implementing gender-equitable 
STEM education in formal and informal settings, to both male and female students, 
and assist in increasing female involvement in the sciences. It will also provide 
resources to researchers and others working to understand the link between gender 
and science, including how gender influences the development of science and the 
role of women within science. Contact Sarita Nair, Project Director, Gender and 
Science Digital Library, Gender and Diversities Institute, EDC, 55 Chapel Street, 
Newton, MA 02458; telephone 617-618-2164; e-mail snair@edc.org. 


Scholars are invited to contribute entries for a forthcoming two-volume reference 
set titled Encyclopedia of Women’s Antobiqgraphy to be published by Greenwood 
Press in 2005. Please contact the press at editorial@greenwood.com for the list of 
people and subjects that will form entries to the encyclopedia. If you would like 
to participate in this project, please lct the press know immediately, by e-mail. 
Details on the format of the entry, as well as a sample entry, will be mailed to 
you. There is a small monetary award and a complementary copy of the two- 
volume encyclopedia, at the time of its publication, for entries of more than 4,000 
words. For entries of fewer than 4,000 words there will be a complementary copy. 
Complete manuscripts are due by May 1, 2003. 


Feminist Theory announces an upcoming special issue on feminist theory and/or 
science, to be guest edited by Susan M. Squier. Articles are invited that consider 
the relations between feminist theory and science, as well as feminist theories of 
science. Essays may vary in subject area and methodology. Literary, historical, and/ 
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or visual and cultural studies approaches; sociological and anthropological ap- 
proaches; and perspectives from the scientific disciplines are encouraged. Possible 
subjects of exploration include feminist theory and the biological body and brain; 
the limits of materiality; the limits of social construction; and feminist theories of 
information and communication technology. Manuscnpt length should be between 
6,000 and 8,000 words. Detailed notes for contributors are available on request 
from the Feminist Theory office: e-mail feminist.theory@yorkac.uk. Other inquiries 
should be directed to the issue editor by e-mail, at sxs62@psu.edu. Manuscripts 
should be clearly marked “Special Issue” and sent either to Feminist Theory, Centre 
for Women’s Studies, University of York, Heslington, York YO10 5DD, United 
Kingdom, or, for North American authors, to Susan Squier, P.O. Box 557, 211 
Miller Lane, Boalsburg, PA 16827. Deadline is December 15, 2003. 


FEMSPEC, an interdisciplinary feminist journal dedicated to critical and creative 
works in the realms of science fiction, fantasy, magical realism, myth, folklore, and 
other supernatural genres, is accepting submissions for a special issue on black 
women’s speculative fiction. This special issue will offer a range of critical ap- 
proaches to black women’s speculative fiction, film, other art forms, and black 
feminist theory. Critical essays will cither take on a black feminist /womanist analysis 
or provide a strong gender critique. Possible topics may engage, although are not 
limited to, matriarchies and patriarchies of the future; black feminist (re)visions of 
the world; black witches; obeah women, root workers, and conjure women; gender 
dynamics; representations of black womanhood; rethinking (her)story through 
fantasy; and black women in Caribbean, African-American, or African folklore. 
Possible essays might question what it means for black women to create speculative 
visions of the world; how do speculative creations draw on black women’s actual 
positions in the “real” world as women who experience varying degrees of sexism, 
racism, classism, and homophobia; how do current black women speculate, 
(re)write, (re)visit, and (re)envision history in ways that connect them to black 
women’s legacies of struggle; why now—when black women have always empha- 
sized speculation in their creative works—is there a surge of interest in their works; 
and why, as we move forward into the twenty-first century, is there a surge in 
fantastic representations of black womanhood? For further information or queries, 
please contact the special issue guest editors: Yolanda Hood, e-mail yhood@unca.edu, 
and Gwendolyn D. Pough, e-mail pough002@umn.edu. Submissions marked “Spec- 
ulative Black Women: Magic, Fantasy, and the Supernatural” should be sent to 
FEMSPEC, Caddo Gap Press, 3145 Geary Boulevard, PMB 275, San Francisco, CA 
94118. Please see the Web site at http://www.csuchio.edu/femspec. Deadline is 
July 30, 2003. 


an issue on mothering and teaching in the academy. The Jowrnal welcomes sub- 
missions from students, activists, scholars, artists, and others who work or research 
in this area. Creative reflections such as poctry, short stories, and artwork on the 
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subject are also welcomed. Contact ARM, 726 Atkinson College, York University, 
4700 Keele Street, Toronto, ON, Canada, M3J 1P3; telephone 416-736-2100, 
160366; e-mail arm@yorki.ca. Visit the Web site at http://www.yorkn.ca/crm. 
Deadline is May 1, 2003. 


Call for artwork 

Signs: Journal of Women in Culture and Society secks submissions for cover art. 
Published quarterly by the University of Chicago Press and distributed internationally, 
Signs is an interdisciplinary academic journal that focuses on issues of gender, race, 
class, nation, and sexuality. Submissions are not limited by style or medium (pho- 
tography and film stills are welcome) but should reproduce well in black and white; 
content should represent a point of view on women’s issues. One full-color cover 
will be published annually. Send up to ten labeled slide duplicates to Art Editor, 
Signs, University of California, Los Angeles, 1400H Public Policy Building, Box 
957122, Los Angeles, CA 90095-7122. E-mail signs@signs.ucta.cdu. A small hon- 
orarium is available. Deadline is ongoing. 


About the Contributors 


Lols W. Banner is professor of history and gender studies at the University of 
Southern California. She is the author of numerous articles and books in the history 
of women and gender, including American Beasty (New York: Knopf, 1983); In 
Pull Flower (New York: Knopf, 1992); Finding Fran (New York: Columbia Uni- 
versity Press, 1988); and the forthcoming Intertwined Lives: Margaret Mead, Ruth 
Benedict, and Their Cercle (New York: Knopf, 2003). She is a past president of 
the American Studies Association, the Conference Group in Women’s History, 
and the American Historical Association, Pacific Coast Branch. 


Karen Barad is professor of women’s studies and philosophy and chair of women’s 
studies at Mount Holyoke College. She is also affiliated with the critical social 
thought program. Her Ph.D. is in theoretical particle physics. Her research in 
physics and philosophy has been supported by the National Science Foundation, 
the Ford Foundation, the Hughes Foundation, the Mellon Foundation, and the 
National Endowment for the Humanities. She is the author of numerous articles 
on physics, philosophy of science, cultural studies of science, and feminist theory. 
Her forthcoming book is titled “Meeting the Universe Halfway.” 


Nancy W. Brickhouse is professor and associate director of the School of Education 
at the University of Delaware. She is also editor of the journal Sciences Education. 
She has published numerous articles on gender, muluculturalism, and science ed- 
ucation, including “Embodying Science: A Feminist Perspective on Learning,” 
Journal of Research in Science Teaching 38 (2001): 282-95, and, with William 
Stanley, “Teaching Sciences: The Multicultural Question Revisited,” Science Ed- 
#cation 85 (2001): 35-49. 


Amy Bug received her Ph.D. in physics from MIT in 1984, has been in the De- 
partment of Physics and Astronomy of Swarthmore College since 1988, and is 
currently the department chair. She teaches across the standard physics curriculum 
and also teaches a seminar on gender and physical science. She does physics research 
in partnership with Swarthmore undergraduates. Current projects involve com- 
puter simulations of positron annihilation in materials. She is the mother of two 
sons, Murphy, twelve, and Moses, six. 


Margaret W. Conkey (conkcyQsscl.berkeley.edu) is the Class of 1960 Professor of 
Anthropology at the University of California, Berkeley, where she also is director 
of the Archaeological Research Facility. She has served as chair of the Association 
for Feminist Anthropology of the American Anthropological Association. She pub- 
lishes on aspects of early human visual culture and on feminist archaeology. She 
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directs an archacological field project, “Between the Caves,” which is focused on 
open-air settlements and social landscapes of the late Ice Age in the French Midi- 
Pyrénées. She is active in archaeology and public education, especially multimedia 
approaches for the teaching of archaeology at the university, secondary, and ele- 
mentary schoo! levels. 


Patricia Adair Gowaty is professor of ecology at the University of Georgia. She is 
an evolutionary biologist interested in the ecology of social behavior. 


Evetynn Hammonds is professor of history of science and Afro-American studies 
at Harvard University. She is currently completng a book, “The Logic of Differ- 
ence: A History of Race in Science and Mediane in the United States.” 


Ruth Hubbard is professor emerita of biology at Harvard University. In her lab- 
oratory research she elucidated the way light interacts with the visual pigment 
molecules in the retina of the eye, whose transformations initiate the sensation of 
vision. Since the mid-1970s she has mainly focused on the interrelationships of 
science and society, especially as they affect women as both scientists and as objects 
of sciennfic enquiry and technical manipulation. She is a cofounder of the Council 
for Responsible Genetics and currently serves on its advisory and editorial boards. 
Her publications include The Polstics of Women’s Biology (New Brunswick, N.J.: 
Rutgers University Press, 1990); Exploding the Gene Myth (coauthored with Elijah 
Wald; Boston: Beacon Press, 1993, 1998); and Profitable Promises (Monroe, Me.: 
Common Courage Press, 1994). 


Pamela $. Lottero-Perdue is a doctoral student in curriculum and instruction at 
the University of Delaware. She has a bachelor’s degree in mechanical engineering, 
a master’s in education, and a physics teaching certificate. She was a process en- 
gineer and, more recently, a teacher of both students and teachers in physics and 
pre-engineering. In addition, she has written curricula for Project Lead-the-Way, 
a national pre-engincering organization. From these experiences, she has developed 
a strong interest in issues of gender within science and engineering. She coauthored, 
with Nancy Brickhouse, “Learning on the Job: The Acquisition of Scientific Com- 
petence,” Science Education 86, no. 6 (2000): 756-82. 


Sheila McManus is currently assistant professor in the history department at the 
University of Winnipeg. Her research and teaching interests include the North 
American west in the nineteenth century, Canadian-American relations, and the 
history of sexuality. Her most recent article, “Mapping the Alberta-Montana Bor- 
derlands: Race, Ethnicity, and Gender in the Late Nineteenth Century,” was pub- 
lished in the Journal of American Ethnic History 2, no. 3 (Spring 2001): 71-87. 
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Patricia Moore is assistant professor of history, women’s studies, and environmental 
studies at Green Mountain College in Vermont, a liberal arts college with an 
environmental focus. Her research areas include gender and science, U.S. women’s 
history, and U.S. environmental history. She is currently investigating how ideas 
about nature and gender were expressed in public policy in the carly twentieth- 
century United States. She has also written about the interplay between gender 
and expressions of scientific authority in the development of botany as a scientific 
discipline. 


Sue V. Rosser is dean of Ivan Allen College, the liberal arts college of Georgia 
Institute of Technology in Atlanta, where she is also professor in the School of 
History, Technology, and Society. She holds a Ph.D. in zoology from the University 
of Wisconsin—~Madison and served as a director of women’s studies for more than 
twenty years in Virginia, South Carolina, and Florida, as well as senior program 
officer for women’s programs at the National Science Foundation. Author of eight 
books, she has published more than ninety-five journal articles on the theoretical 
and applied aspects of women and science and women’s health. Her current book, 
The Story of Academic Women Scientists, is under contract with Routledge. 


Londa Schiebinger is Edwin E. Sparks Professor of History of Science and codi- 
rector of science, medicine, and technology in culture at Pennsyivania State Uni- 
versity. She is author of The Mind Has No Sex? Women in the Origins of Modern 
Science (Cambridge, Mass.: Harvard University Press, 1989); the prizewinning 
Natures Body: Gender in the Making of Modern Science (Boston: Beacon Press, 
1993); Has Feminism Changed Science? (Cambridge, Mass.: Harvard University 
Press, 1999); editor of Feminism ana the Body (Oxford: Oxford University Press, 
2000); coeditor, with Angela Creager and Elizabeth Lunbeck, of Femsnism in 
Twentisth-Century Science, Technology, and Medicine (Chicago: University of Chi- 
cago Press, 2001); and a section editor of the Oxford Companion to the Body 
oes Oxford University Press, 2001). Her current research explores gender, 
commerce, and politics in the European voyages of scientific discovery. 


Joni Seager is professor of geography and women’s studies at the University of 
Vermont. She is the author of several books, including The State of Women in the 
World Atlas (New York: Penguin, 1997, 2003) and Barth Follies: Coming to Fem- 
inist Terms with the Global Environmental Crisis (New York: Routledge, 1993). 
She is active in the Committee on Women, Population, and Environment, a co- 
alition of feminist activists and academics working on environmental issues. 

Bonnie B. Spanier (spanier@albany.edu) is associate professor at the University at 


Albany in the women’s studies department. She holds a microbiology doctorate 
and was a cofounder of the Capital Region Action Against Breast Cancer (CRAAB!) 
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and the National Breast Cancer Coalition’s Project LEAD. She has written Im/ 
partial Science: Gender Ideology in Molecular Biology (Bloomington: Indiana Uni- 
versity Press, 1995) as well as analyses of biological determinist claims about ho- 
mosexuality. A consultant on curriculum change for equity in higher education, 
particularly in the sciences, she has taught feminist thought and public policy; 
women, biology, and health; and women’s issues in science. 


Banu Subramaniam (banu@wost.umass.edu) is assistant professor of women’s stud- 
ies at the University of Massachusetts, Amherst. She is coeditor of Feminist Science 
Studies: A New Generation (New York: Routledge, 2001). She works at the in- 
tersection of gender, race, and science and is interested in engaging the feminist 
studies of science in the practice of science. 


Lisa H. Weaeel is assistant professor of biology at Portland State University in 
Oregon. She is coeditor of Feminist Science Studies: A New Generation (New York: 
Routledge, 2001) and is currently principal investigator for the National Science 
Foundation—funded project The Global Helix: Ethics and Equity Issues in Inter- 
national Biotechnology, which investigates ethics and equity issues relating to bi- 
otechnology in the United States, India, South Africa, and Switzerland. 


Christine Wertheim (c_wertheim@hotmail.com) is on the faculty of the School of 
Critical Studies at the California Institute of the Arts. She writes on subjectivity, 
space, and gender. She recently cofounded the Los Angeles-based Institute for 
Figuring. 


Margaret Wertheim (margarctw@pobox.com) is an independent scholar. She is 
the author of Pythagoras’ Trousers: God, Physics and the Gender Wars (New York: 
Norton, 1997) and The Pearly Gates of Cyberspace: A History of Space from Dante 
to the Internet (New York: Norton, 2000). She recently cofounded the Los An- 


Anna Wilson (a.m.Wilson@bham.ac.uk) is lecturer in American studies at the Uni- 
versity of Birmingham, England. She is the author most recently of Persuasive 
Fictions: Feminist Narrative and Critical Myth (Cranberry, N.J.: Associated Uni- 
versity Presses, 2001), a reappraisal of the effectiveness of feminist cultural inter- 
ventions. Her current research focuses on homophobic violence in the heartland 
and on how accounts of this violence are used in the construction of American 
national narratives and the building of public consensus. 


Mary Wyer (mary _wycr@aocsu.cdu) is assistant professor in women’s and gender 
studies and multidiscaplinary studies at North Carolina State University. Her re- 
scarch focuses on the processes, practices, and outcomes of integrating women’s 
studies content into the science and engineering curriculum. Her publications 
include “Women and Computer Technologies,” special issue of IEEE Trchnolggy 
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and Society Magazine 18, no. 4 (Winter 1999/2000), coedited with Alison Adam; 
“The Science and Politics of the Search for Sex Differences,” special issue of NWSA 
Journal 12, no. 3 (Pall 2000), coedited with Laura Severin; and Women, Sciences 
and Technology, cocdited with Mary Barbercheck, Donna Cookmeyer, Hatice Oz- 
turk, and Marta Wayne (New York: Routledge, 2001). She recently won a National 
Science Foundation ADVANCE Leadership Award for her efforts. 


Guldelines for Contributors 


The editors invite submission of article-length manuscripts that might appropri- 
ately be published in Signs: Journal of Women in Culture and Society. We publish 
articles from a wide range of disciplines in a variety of voices—articles engaging 
gender, race, culture, class, nation, and/or sexuality. We are looking for lively, 
provocative casays that launch new inquiries or prompt intense debate; we publish 
essays not only in areas of scholarship familiar to Sggas readers but in newly emer- 
gent fields relevant to women and gender as well. Essays may be discipline specific 
if they are croas-disciplinary in their theorizing, their methodology, or their sources. 

Signs does not consider manuscripts that are under review elsewhere or that 
have been previously published. Sggns does not accept unsolicited book reviews. 

Each author (or set of coauthors) will receive 10 copies of the issue or a year’s 
subscription (or renewal). 


Editorial procedures 
All articles published in Sggus are peer reviewed. 


Preparation of copy 

1. Articles should not exceed a maximum length of 10,000 words, including 
references and endnotes. Please indicate the word count on the title page. 

2. Type all copy—including endnotes and reference list—double-spaced on 
standard bond paper, allowing generous margins on the top, bottom, and sides. 

3. A separate title page should include the article title and the author’s name, 
postal address, telephone number, e-mail address, and fax number, if available. 
The first page of the manuscript should have the article title 2 inches from the 
top of the page. The text should start 2 inches below the title. To protect ano- 
nymity, the author’s name sold wot appear on the manuscript, and all references 
in the body of the text and in endnotes that might identify the author to the 
reviewer should be removed and cited on a separate page. Articles that do not 
conform to these specifications will be returned to authors. 

4. A high-quality photocopy of each illustration should accompany the man- 
uscript. Reproduction-quality prints of illustrations will be required for manuscripts 

5. Submissions for regular issues should include a cover page with identifying 
information, 3 copies of the manuscnpt, and 3 copies of an abstract (of not more 
than 150 words). Please include a 3 1/2-inch high-density disk copy of the essay 
and abstract, preferably in MSWord (please specify word-processing software on 
disk). Send submission materials to the Editors, Sagas: Journal of Women in Cultures 
and Society, University of California, Los Angeles, 1400H Public Policy Building, 
Box 957122, Los Angeles, CA 90095-7122. Manuscripts submitted to Sons will 
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not be returned. Manuscripts submitted without abstracts will not be sent out for 
review. 


Cttations and references 

Submissions should follow the author-date system of documentation, with limited 
endnotes, as outlined in The Chicago Manual of Stywe (14th ed.). (See chapter 16 
outlining documentation for the social sciences.) The journal office may request 
full revision of manuscripts not mecting the CMS requirements for documentation. 

References to works are given in the text in chronological order by enclosing 
the author’s last name and the year of publication in parentheses (Miller 1978) 
and are keyed to an alphabetical list of references at the end of the article. Specific 
page or section references follow the date, preceded by a comma (Miller 1978, 
234). Other examples are: (Miller and Jones 1978) for dual authorship; (Miller 
et al. 1978) for more than three authors; (Miller 1978a, 1978b) for two works 
by the same author in a single year; (Smith 1982; Chanock 1985; Robertson and 
Berger 1986) for two or more works by different authors. 

Endnotes are used for material commenting on or adding to the text and should 
be used instead of parenthetical citations for references to more than three works, 
archival materials, unpublished interviews, and legal cases. Within endnotes, second 
and later references to a work should refer to the author’s last name and date. Do 
not use op. cit. Endnotes should be typed double-spaced at the end of the article, 
following the list of references. 

Pull documentation appears in the references. References must list all works 
cited in the text, including citations in endnotes. List works alphabetically by author 
and, under author, by year of publication. References not cited in the text will be 
removed from the reference list. See the following examples. For additional in- 
formation, see The Chicago Manual of Ste (14th ed.). 


Examples of references 
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and Critical Perspectives by Women of Color. San Francisco: Aunt Lute. 

Beauvoir, Simone de. (1949) 1974. The Second Sex. Ed. and trans. H. M. Parshley. 
New York: Vintage. 

Carby, Hazel. 1990. “The Politics of Difference.” Ms., September—October, 84-85. 

Chairmian, Ellen. 1969. “Studies in Murder.” Unpublished manuscript, University 
of Michigan, Institute for Social Research. 

Christian, Barbara. 1985. “No More Buried Lives.” In her Black Feminist Crit- 
icism, 187-204. New York: Pergamon. 

Donovan, Josephine. 1989. “Radical Feminist Criticism.” In Feminis Literary 
Criticism: Explorations in Theory, ed. Josephine Donovan, 77-118. 2d ed. 
Lemngton: University Press of Kentucky. 

Gilligan, Carol. 1982. In æ Different Voice: Psychological Theory and Women’s 
Development. Cambridge, Mass.: Harvard University Press. 

Gilligan, Carol, Nona Lyons, and Trudy Hammer, eds. 1990. Making Connections: 
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The Relational Worlds of Adolescent Girls at Emma Willard School. Cambridge, 
Mass.: Harvard University Press. 

Haraway, Donna. 1986. “Primatology Is Politics by Other Means: Women’s Place 
Is in the Jungle.” In Feminist Approaches to Science, ed. Ruth Bleier, 77-118. 
New York: Pergamon. 

————. 1989. Primate Visions: Gender, Race, and Nature in the World of Modern 
Science. New York: Routledge, Chapman & Hall. 

Higginbotham, Evelyn Brooks. 1992. “African-American Women’s History and 
the Metalanguage of Race.” Signs Journal of Women in Culture and Socisty 
17(2):251-74. 

Holland, Dorothy, and Margaret Eisenhart. 1990. Educated in Romance: Women, 
Achisvement, and College Culture. Chicago: University of Chicago Press. 

Jeater, Diana. 1990. “Marriage, Perversion and Power: The Construction of Moral 
Discourse in Southern Rhodesia, 1890-1930.” Ph.D. dissertation, Oxford 
University. 

Morrison, Toni. 1992a. Jase. New York: Knopf. 

——. 1992b. Playing in the Dark: Whiteness and the Literary Imagination. 
Cambridge, Mass.: Harvard University Press. 

Simons, Margaret A. 1986. “Beauvoir and Sartre: The Philosophical Relationship.” 
In “Simone de Beauvoir: Witness to a Century,” ed. Hélène Vivienne Wenzel, 
special issue of Yals French Studiss 72:165-79. 

US. Bureau of the Census. 1984. Census of the Population, 1980. Vol. 1, Char- 
acteristics of the Population. Washington, D.C.: Government Printing Office. 

Wellesley College Center for Research on Women. 1992. How Schools Shortchangs 
Girls A Study of Major Findings on Girls and Education. Washington, D.C.: 
American Association of University Women. 

Williams, Juliet. 1992. “The Paradox of Identity Politics.” Paper presented at the 
annual meeting of the American Political Science Association, Chicago, Sep- 
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Bocsa, Sarah Cole, Los Cacia, Mana Derin, Darins 
Densoff, Mak Penester, Tarry Goki, Chnetopher Lama, Tom 
Whddieton, Barus Tetley 
$21 95 peper * $60.95 doth + 368 pages 





LESLIE HEYWOOD AND SHARI L. DWORKIN 


Built to Win 


The Penais Athlete cs Cattural fron 
Foreword by Jube Foudy 

Leste Heywood and Shen L Dworkn exams the roke of 
empowers female athletes in Amancia popater cathe 
thoomgh mitervas wath guis sed boys; madrags of ad cum- 
pagos by Mike, Reebok, xed other; deecnemces of morisse 


sports expenences, Laportast, refesbong, 

Dak to Wee comes sport in all ris compen. 
$19 95 paper + $84.95 cioth + 272 pages 

Sport end Culture Sarma, votume 5 


KELLY OLIVER AND BEMIGNO TRIGO 
Noir Anxiety 


Investigates tee farc sad demes about sexuality aed acl 


$19.95 paper © $54 95 cioth © $52 pagas 


SHARON FARMER AND CAROL BRAUN PASTERMACK, 


EDITORS 
Gender and Difference in 
the Middle Ages 


Txpoees complex rnteceecthions between genders and other 
dentites m mechevel cutters 

Contdbetor. Demel Bopere, Kuth Maso Karas, Matheny 
Keefer, Martha Newman, Katkryn M Bumgrose, Babeth 
Robertson, Irerstt Rowson, Mochesl Uebel, Otrie Woethane 
$24 95 paper © $58 95 cioth © 387 pegas 
Madel Colteres Seras, voksme 32 


GLENN BURGER 
Chaucer's Queer Nation 


Bangag the conceme of queer theary end postrokoced stocees 
to bear oo Chascer’s Comberbery Bales, thos ambshoos book 
compels a retiogimg not onby of tiis most cmosscal of work, 
bot aiso of questions of sexuality and gemder m pue- xxi post- 
modan oaet 

$22 95 paper © $63.95 cioth © 325 pages 

Meceevel Cultures Seras, volume 34 


University of Mianesota Prass 
www upress.ionn edu 
773-568-1550 


"Seal bred this memoir.. . Marge Piercy is 
‘abiiggeless; thar is, ke i cher curity, 
„A free person. Her freedom enables her 
“fo-write wBout her brilliant, fascinating 
life with honesty and gusto.” 
—Marilyn French, author of A Seases in Hell and The Women’s Room 


e, ISBN 0-06-083604-5 - Paperback - $13.95 ($21.95 Can.) - 368pp. 
“ory pies 


Vieou barie (#1 barla i | orna Site. 
Biography Award, Bea Bleed is literary Bad Blood 
critic: Lomd Sage's tragicomic memoir of ae 

* her escape‘from a claustrophobic childhood 

in pee W WH Bricis. 


E AP E 
with er and gratitude. Fow literary 
critics ever written anything so 


ie 
itors’ Choice, Best Books of 2002, 


Ne i YorksTines Book Review 


Perennial 
An Imprint of HarperCollinsPublishers www-.harperacademic.com 





A Sex’s ‘Radical’ 


The Selected Papers 

of Jane Addams 

Vol. |: Preparing to Lead, 1860-81 
Edited by MARY LYNN MCCREE 
BRYAN, BARBARA BAIR, 

and MAREE DE ANGURY 

Drawing on letters, danes, and other writings 
from her |[nots childhood and her education 
at the Rocidord Female Seminary, this volume 
provides heretofore unavailable insight into 
Jane Addams's developing ideas, educational 
expernences, and personal relationships. 
Hardcover, $65 00 


Points of Resistance 
Women, Power, and Politics In the New 
York Avante-parde Cinema, 1943-71 
Second Edition 


LAUREN RABINOVITZ 
Thus first feminist social history of the North- 


remained marginal figures within that network. 
Paperback, $16 95 


Sex Radicals 
and the Quest for 


Women’s Equality 
JOANNE E PASSET 
Questioning the commonplace view of the 
late nineteenth century as a period of so- 
called Victorian sexuality, thes study examines 
the spread of sex radical thought and notions 
of free love through American society during 
this period. Passet vividly demonstrates how 
the movement lud the foundations upon 
which later generations of women's mghts 
crusaders and feminists would build. 

Women in Amencan History 

Hardcover, $39 95 


Delia’s Doctors 

HANNAH GARDNER CREAMER 
Introduction by Nana Baym 

First published In 1852, thus is one of four 
known novels by Creamer, an American 
writer whose Lfe and career have been all but 
absent from American history and the literary 
canon. Nina Baym's Introduction provides 
addroonal historical context and discusses the 
book's medical and feminist perspectives. 
Hardcover, $39 95, Paperback, $14 95 





MLA TEXTS 





NOW AVAILABLE 


ADOLPHE BELOT 


[Bademeiselle Grand, ma femme 


xi & 216 pp. 


@ 
> 
= 
© 
Z 
N 


Paper ISBN 0-87352-799-2 $9 95 





The sensational Mademoselle Giraud, My Wife (published in 1870 
with a preface by Emule Zola) tells of the suffering of a naive young 
man whose new bride wall not agree to consummate the marriage 
Eventually he learns from an acquaintance that ther wives are 
lovers In the pitched battle between husband and wife, the sexes 
are evenly matchad—untfi the end. 





Sophie Cottin’s novel Claire d'Albe (1799) was audacious In its day 
for its representation of adulterous love as a posle act of self- 
fulfilment. Although such later French authors as Stendhal and 
Balzac denigrated sentimentalism along with female novelists, 
Glare d'Albe infiuenced ther realist sesthebcs 


SOPHIE COTTIN 


i $06 TG Ctalre d’Albe 

an The Original French Text 
hia d'Albe Margaret Cohen, ed. 

i awn & 164 pp 

Paper ISBN 0-87352-925-1 $995 


Clatre d'Albe 
3 J An English Translation 
IPEE COTTE Margaret Cohen, trans 
ja 
xov & 158 pp 
Paper ISBN 0-87352-926-X $995 
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ODERN LANGUAGE ASSOCIATION 


Market à la Mode 
Fashion, Commodity, and 
Gender in The Tatler and 
The Spectator 

Erin Mackie 

“Ths book deserves the widest 
possible audience. Its ultimate 
goal ts no less than the full 
excavation of the modern, 


Personal Property 
Wives, White Slaves, and the 
Market in Women 

Margit Stange 

"A valuable and insightful 


Steam Laundries 
Gender, Technology, and Work 
in the United States and 
Great Britain, 1880-1940 
Arwen P. Mohun 


New paperbacks 





Women and Power at the “Goodman has made a 

Court of Philip III of Spain "meticulous reconstruction of the 
lena S. interviews, unpublished papers, 

Wanner of Honorable Mention — long-forgotten pubhcstions-— 

in the Society for the Study of and several of its features suggest 

Early Modern Women's Book why Glasgow does not eanly fit 


Aveard in with contemporary literary 
a and pohtical pnontes 
Wih balant ana yarand G adran ea foe ind aae 
careful archrval research 

medium for resurrechng 





The Johns Hopkins University Press 
1-800-537-5487 * www.|hupbooks.com 


wuaxper | OKIN Deep, Spirit Strong 
SPIBIT STRONG | The Black Female Body in Amencan Culture 


Kimberly Wallace-Sanders, Editor 


A persuasive argument for broadening ongoing 
conversations about the body, Skin Deep, Spirit 
Strong presents an impressive gathering of essays 
a ed and visual art by feminist scholars and artists, and 
Bd. illustrates the ways in which views of gender and 
race both influence the creation of images of black 
women and shape their audience’s perceptions. 


Cloth $52.50 Paper $24.95 


Interfaces 


Women / Autobiography / Image / Performance 
Sidonle Smith & Julla Watson, Editors 


The essays in Interfaces explore twentieth- 

century women artists’ self-representation at | | 

the interface of visual image, written text, and lnterhaces 
performance. Fourteen contributors consider Smee iene 
how these artists use multiple media—paint- 

ing, photography, performance, sculpture, 

story, song, poem, manifesto—to create hybrid 

self-portraits that intervene in critical debates 

about subjectivity, feminism, and the history of 

representation in the West. 


Cloth $59.50 Paper $24.95 


e University of Michigan 


www.press.umicha.odu Press 
| 800-621-2736 





Stimulating. 


Poets In the Public Sphere 


The Emancipatory Project of American 
Women's Poetry, 1800-1900 


Paula Bernat Bennett 


Posts in the Public Sphere traces the emergence of 
the “New Woman” by examining poetry published 
by American women In newspapers and magazines 
between 1800 and 1900. Paula Bennett is able to 
track how U.S. women from every race, class, 
region, and religion exptotted the freedom offered 
by the nation’s perlodtcal press. 


“There ts no doubt that this book will be the most 
Important single survey of nineteenth-cantury 
American women’s verse yet to appear.” 
—Virginla Jackson, New York University 

= Paper $22.50 ISBN 0-601-02644-0 
Gloth $85.00 ISBN 0-001-02645-8 Due May 


The Power of Denlal 


Buddhism, Purty, and Gender 
Bernard Faure 


In The Power of Denial, Bernard Faure boldly 
asks: does Buddhism offer women Ilberatton or 
imitation? Continuing the Innovative exploration 
of sexuality In Buddhism he began In 7he Red 
Thread, here he moves from his sarller focus on 
male monastic sexuality to Buddhist conceptions 
of women and constructions of gender. Faure 
argues that Buddhism ls netther as sexist nor as 
egalttanan as is usually thought 

Buddhaa A Princeton Ursversity Press Serves 

Paper $27.50 ISBN 0-001-00171-4 

Cloth $85.00 ISBN 0-801-00170-8 Due Maroh 


OG Princeton University Press 
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INTO THE 


Gender in Latin America 


SYLVIA CHANT WITH NIKKI CrasKE 


Gender in Lann Amenca is a comprehensive state-of-the-art 
review of gender in the region at the start of the twenty 


When ! Look into the Mirror and See You 
Women, Terror, and Resistance 
MARGARET RANDALL 


Margaret Randall recounts the terror, resistance, and 

survival of two women who were ladnapped, impris- 

oned, and subjected to rape and other tortures during 
the 1980s in Cental America. 

Parn $20.00, CLOTH $88 00 


Traces, Codes, and Clues 

Reading Race in Crime Fiction 

MavrrrN T. Reppy 

Maureen T. Reddy explores the ways in which crime 
fiction manipulates cultural constructions such as race 


and gender to inscribe dominant cultural discourses. 
Parre $19.00, CLOTH $44.00 


Women Confronting Retirement 


A Nontraditional Guide 
EDITED BY NAW Bauzr-MAGLIN AND ALICE RADOSH 


Women Confroniing Retrrement showcases the voices of thirty- 
eight women as they confront the need to redefine who 
they are when they leave the workplace. 


PAPIR $12.00, CLOTH $60.00, ArRIL 2003 


Modernist Women and Visual Cultures 
Virginia Woolf, Vanessa Bell, Photography, and Cinema 
Macolrrt Hume 


"This book opens new perspectives on the 
most umportant ardsoc movement of 

the twenueth cenuury.”—Shan 

Benstock, author of Women of the 

Left Bank: Pans, 1900-1940 

Parm $24 00, CLOTH $62 00 





New books for interdisetplinary womens studies 


NO TURNING BACK 
Estelle B. Freedman 
groundbreaking book explores how feminsem emerged his- 
torically, a3 well as how contemporary femimsts address women's 
issues. Freedman, Professor of History and a founder of the Program 
in Feminist Studtes at Stanford University, argues that feminism is 


21st century. 
ce planar E laa els 


of Public Fem: A Histery of Mariage end the Natron 
Ballantine Trade Paperback * © 2001 + 464 pp * 0-345-45053-1 ° $15. 95/$23 95 Can. 


GENDER TALK 


Jobunetta B. Cole and Beverly Guy-Sheftall 
of America’s leading African-American intellectuals provide 

the most comprehensive critique to date of the state of relations 
between Black men and women. 
Dr. Jobnetta Cole and Dr. Beverly Guy-Sheftall argue that, in the 
21st century, the condition of Black women must be addressed 
side the condition of Black men. Dra Cole and Guy-Sherall bang 
unique qualfications to this book as scholars, feminists, and intellec- 
tual leaders. They examine the historical conflict between race and 
gender issues in the Black community, the impact of feminism, the role of the Black Church, 


ee i 
Kaley Fe Wasson, Tis Ross aid Dorothy Hoshi, Pred 
en for more than 40 years. 


Dr. Johnetta B. Cole is the President of Bennett Beverly Guy-Sheftall is the Anna 
pir oa etd T rear se and the Director of the Women's 
Research and pion: Cone Soles aa 

One World/Ballantne Hardcover + © 2003 + 338 pp. © 0-345-45412-X e $24.96/$37.95 Can. 
Available February 2003. 
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WOMAN'S INHUMANITY TO WOMAN 
PHYLLIS CHESLER , 
With a New Introduction by the Author. “Important and WOMAN'S 
bniliant”—Erica Jong. “Chesler’s powerful dam [is].no | INHUMANITY 
more nor less than acknowledging women as fully human.” 

—Deborah Tannen, The Washington Post Book World. TO WOMAN 
Plume 560 pp 0-452-28408-2 $1400 


PRICE OF HONOR: Muslim Women 

Lift the Veil of Silence on the Islamic World 
JAN GOODWIN 

Newly Revised and Updated 

“Explains powerfully bow Muslin women are affected 
by the rise of fundamentalism.” —Dan Rather. “Reminds 
us that the Koran nowhere supports the brutal treatment 
of women, and the educated women she quotes makes 
this point dear..The author takes us on a tour of the 
| Muslim wodd, finding horrors almost past belief"—The 


i New Yorker. 


Plume 384 pp. 0-452-27430-3 $16 00 - 
JAN COODFIEN 
VIRGINS OF VENICE 
Broken Vows and Cloistered Livea in the 
Renaissance Convent 
MARY LAVEN 
“A lucid analysis of conventual life i in sixteenth- and early seventeenth-century Venice...a 


i upplement. “Unputdownable, i 
to the understanding of the place of women in early modern Europe.”—John Cornwell. 
Viking 304 pp 0-670-03183-6 $2495 


MADAME SADAYAKKO 

The Geisha Who Bewitched the West 

LESLEY DOWNER 

A critically acclaimed author, hailed as “artfully intelligent..compelling.. comprehensive 
and illuminating” (The Associated Press), tells the story of the woman who became the 
most celebrated geisha in Japan and the first to tour the U.S. and Europe. 

Gotham 352 pp 1-392-40005-1 $25 00 


A WOMAN SOLDIER’S OWN STORY 

The Autobiography of Xie Bingying 

XIE BINGYING 

Translated by Lily Chia Brissman and Barry Brissman. The first English translation of 
Xie Bingying’s entire biography (1906-2000). “Chronides an extraordinary woman’s 
struggle to free herself from traditional Chinese society."—Publishers Weekly. 
“Stunning.”"—Salon.com. 

Berkley 320 pp 0-425-18850-7 $1395 
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Academic Marketing Department 375 Hudson Street NY, NY 10014 





Classic “Works 


in “Women's Studies 


MEMOIRS OF 

ELIZABETH HAMILTON 

1818 Edition 

Elizabeth Benger 

Elizabeth Hamilton (1758-1816) was a 
prominent figure in the Scottish intel- 
lectual landscape of her day. An 
Orientalis, a Roman historian, aod a 
philosopher of education, she published 
highly successful booka ın all these 
fields, ax well 2s doing pioneering prac- 
tical work for the cause of women's edu- 
canon. Benger’s still the only biogra- 
phy o€ this remarkable woman, and it 
extracts from Hamilton's journals, and 
letrers to her friend and fellow philoso- 
pher Dugald Stewart. 


706 peers, 2 Vourmes 1-85506-979-2 
Qora $225.00 


THE GUARDIAN OF EDUCATION 
A Periodical Work 

Sarah Trimmer 

Edited and with an Introduction 

by Matthew Grenby 

Sarah Trummer was a prolific and highly 
influential writer of books, including 
cal Thy Guardian of Educatson was 
issued from 1802 to 1806. In it she 
attempted to survey the entire genre of 
children’s literature from its origins 
through to the nineteenth century. 
2500 mars, 5 Vousmas 1-64371-011-0 

Cora $735.80 


MATERIALS TOWARDS 
A History OF WITCHCRAFT 


DISTRIBUTED py TEE Usremesrry of Cuicaeo Passes 
1427 East Goth Street, Chicago, IL 60637 * wow. press.uchicago.sdu 





The Groundbreaking Atlas—Now Revise dt 


THE PENGUIN ATLAS OF 
Women in the World 


REVISED THIRD EDITION 
Joni Seager — 


“Scholarly, funny, provocative and an 
<~ essential resource in any Hbrary. You 
=: can't teach global issues without it. It 

i F* Now it is a classic. I am extremely 


H+ “In this era of globalization we are in 
*. desperate need of accurate information 
©. that demonstrates how crucial women 
are to the whole process.Joni Seager 
‘has done it again!" 
j —Kum-Kum Bhavnani, 
UC Santa Barbara 


“Cheers for updating Seager’s Women in the World Atlas! The clear presen- 

tation of information about women from around the world has made earlier 

versions among the most useful resources for all Women’s Studies courses.” 
— Claire G. Moses, Chair and Professor, 


Dept. of Women’s Studies, University of Maryland 


rawing data across countries and cultures, this completely revised and 

updated edition tracks women's pay, status and civil rights as well as the 
educational, legal, and political changes of the last decade. It maps a range of 
subjects including motherhood, changing households, girl children, lesbian 
rights, women in the military, and beauty culture. This is a graphic portrait of 
women today, showing the gains that have been made—as well as the many 
inequaltles that persist. 
Penguin 128 pp,/Full-color maps throughout 0-14-200241-0 $20.00 


ee Ome 


Academic meee Daporiman 375 Hudson Street NY, NY 10014 





Journal of 
Political 
Economy 


www. journals.uchicago.cdu/JPE 


Es by Rernando Alvarez, 
coe aes Pee Ue Guan 





pont and sdcial eco l 
* Histéty-and e Ae. z5 s ; 
Among the ading goo abi the Journel AE “has 


_ acquirèd-an exot olent pion mnd isèn te fop UR r 





Mh | 
distinguished editorial a one ieee receive 
high qpality scholarship and broad yet comprehensive coverage ofetoitomics. 


Technology and scholarship 
Your subscription includes access to both paper and electronic editions sof JPE, 
making it even easier to remain up-to-date with current research in your field. 













Regular ome-yoar snbecription rates (kecluding electronic access): Institution $207.00, Individuals 
$48.00, Students (attach copy of valid ID) $31.00. Ontside USA, please add $11.00 for postago 
Canadian residents, please add $11.00 postage and 7% GST. Visa and MasterCard payments acosptod, 
To order, please send check or credit card information (acct #, exp. date, telephone 
mimber, and signature) to the address below Credit card customers 

may fax therr arders to (773) 753-0811 or (877) 705-1879 or e-maal them to 


subsoniptioos@press. uohi cago.odu. 










The University of Chicayo Press 


Journals Division, P.O. Boy 37005, Chicago. IL 60637 USA 
Order online at www journals.uchicayo.edu JPE 
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WOMEN FOR AFGHAN WOMEN 

Shattenng Myths and Clawning the Future 

Edited by Sunita Mehta Edited by Kum-Kum Bhaynani, John Foran, 

272 pp. / 1-4039-6052-6 / $45 00 dl and Priya Kurdan 

14099-00178 / $13 95 pb 320 pp / 1-84277-028-4 / $70 00 d 
1-84277-029-2 / $25 00 pb. 


THE AMERICAN WOMAN Tad Books 

2003-2004 

Daughters of a Revolutian—Young Women Today | REALIZING RIGHTS 
Sth Edition 


Approaches to Sexual and 
Edited by Cynthia B, Costello, Well: 
Vanessa R. Wight, and Anne J. Stone Andrea Comwall and Alice Welbourne 
416 pp. / 0-312-29551-0 / $75 00 d. 288 pp / 1-85649-968-5 / $4995 d 
0-312-29549-9 / $24 95 pb 1 


QUEER THEORIES 

Donald E. Hall 

Tremations 

224 pp / 0-333-77538-2 / $45 00d. 

0-553-77540-6 / $2195 pb. 256 pp / 1-84277-208-2 / $69 95 d 
1-84277-208-0 / $25 00 pb 

BEYOND FRENCH FEMINISMS Zad Books 

Debates on Womèn, Faltis, and. CWtura in BURNING WOMEN 


324 pp, / 0-312-24019-8 / $75 00 d 


0-212-24040-6 / $25.00 Earty 
p 288 pp / 1-4030-6018-6 / $59 95 d. 


FEMINIST POST-DEVELOPMENT THE CULTURAL WORK OF THE LATE 
Rethinking Modernity, Post-Colonialism and Annie Adams Folds and Mary Gladstone Drew 


by Krlemild Saunders Susan K. Harris 
384 pp. / 1-85649-46-4 / $T5 00 d. 212 pp / 0-812-29529-4 / $49.95 d. 
1-B5849-947-2 / $25 00 pb 
Zad Books 


224 pp / 0-312-29413-1 / $55 00 dl 
301 pp, / 0-433-97170-1 / $27.95 c 


GLOBAL PUBLISHING AT ST MARTIN'S PRESS 
palgrave Distributors of Hambledon and London, | 8 Tauris, 

Manchester Unbveraity Press, and Zer Books 
macmillan (888) 340-8477 « Fax, (900) 672-2054 « wee palgrave-isa com 





ANTHROPOLOGIES ao 


A CLARK CONFERENCE 
Apni 25-28, 2003 


Ths Clark Conference wall bang together beading art hestonens and anthropologssts 
for two days of taks and descussion about the intersectons and drvemgences 
between thor chacipanes. The issues addressed wil be relevent to the acaderuc 
study of art as wed es museum practices Speakers will include Hane Belting, 
Janet Bero, Suzanne Preston Bher, Steve Bourget, Sarah Brett-Smrth, Shelly 
Emington, Dewd Freedberg, Anne Gnmshew, Jonathan Hay, Howard Morphy, 
Ikem Stanley Okoye, and Franceeco Petz. 


To rosta, call 413-458-7303, extersson 324, or wert ww ciarkart edu 


starling aFrancins CLARK ART INSTITUTE 


WILLIAMSTOWN, MASSACHUSETTS 01267 


age 





THE COMMERCTIALIZATION 

OF INTIMATE LIFE 

Notes from Home and Work 

Arlle Russell Hochschild 

“A fascinating read, representing the 

sociological Imagination at Its freast and 

finest.” —Barbara Ehrenreich, author of 
Nickel and Demed 

$49.95 doth, $16.95 paper 


HELEN HUNT JACKSON 

A Literary Life 

Kate Phillips 

In this gripping biography, Phillips offers 
fascinating glimpses of how social con- 
tet both shaped and Inspired Jackson’s 
thinking, highlighting the Inextricable 
presence of gender, race, and class In 
American literary history and culture. 
$34.95 doth 


LEARNED GIRLS AND MALE 

PERSUASION 

Gander and Reading In Roman Love Elegy 

Sharon L James 

“A new and original understanding... 

Should stimulate major changes In the 

way that these poems are studied.” 

—judith P. Hallett, University of Maryland, 
College Park 

$55.00 cloth 


WHAT DIFFERENCE DOES 

A HUSBAND MAKE? 

Women and Marital Status in Naz! 

and Postwar Germany 

Elizabeth D. Heineman 

New in Paperback—"A pathbreaking book.” 
—Robert Moeller, author of 





EMMA GOLDMAN: A 
DOCUMENTARY HISTORY 

OF THE AMERICAN YEARS, 
VOLUME ONE 

Made for America, 1890-1901 

Candace Falk, Barry Pateman, Jessica 
Moran, Robert Cohen, Susan Wengrat, 
Editors 

Foreword by Leon Litwack 

This definitive multivolume work pres- 
onts original taxts anchored by rigorous 
contextual annotations—Including per- 
sonal corraspondence, newspaper arti- 
cles, government surveillance reports 
from America and Europe, dramatic 
court transcripts, unpublished lecture 
notes, and an array of other rare items 
and documentation 

$60.00 doth 


CHINESE VISIONS OF 

FAMILY AND STATE, 1915-1953 

Susan L Glosser 

Foreword by Linda Kerber 

“Glosser |uminates the Ideal of the 

‘small family’ and shows how It supplied 

a cultural repertoire upon which twenti- 

eth-century leaders have drawn to pro- 

mota their own Ideas about modernity.” 
—Susan Mann, Co-Editor of 

Under Confucian Eyes 
Asia: Local Studies /Global Themes, $49.95 doth 


GENDER AND MORALITY IN 
ANGLO-AMERICAN CULTURE, 
1650-1800 

Ruth H. Bloch 


“Wonderfully original and courageous... 
An incisive critique of feminist theoretical 
preoccupation with wealth and power.” 
—Carol Karlsen, author of 
The Devil In the Shape of a Woman 





Frontiers: A Journal of Women Studies 


Frontiers: A Journal of Women Studies is 
one of the oldest and most respected 
ferninist journals in the United States. 
Frontiers retains its original commit- 
ment to a broad mix of scholarly work, 
personal essays and the arts, and to 
perspectives offered in accessible 
language. Frontiers is the most 
consistent multicultural feminist 
journal in the field. 


Forthcoming Issue: 
Triannual, ISSN 0160-9009 Volume 23, Number 3, 2002 





Contributors Include: 
Desley Deacon 

Sandra Salo Deutchman 
Katherine Ellinghaus 
Foreign subscriptions please add $15. Greta Gaard 

Payment must accompany order. Catron Grieves 


Patricia Grimshaw 
To subscribe, send check to: 
University of Nebraska Press Piles 

o : 

Ann McGrath 
Attn: Customer Service i 

Alison Townsend 
233 North 8th Street 

s Sytvia Van Kirk 

Lincoln NE 68588-0255 
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the Black Freedom 


Movement 
A Radical Democratic Vision 
BARBARA RANSBY 
“{This] biography !s a magnificent and 
timely reminder that Baker's visionary 
voice, eloquent democratic silences, 
and unfimching falth In the power of 
ordinary people are much needed 
guides for the 21st century.” 
— Lani Guinier, Harvard University 
Gender and American Culture 


Approx. 544 pp. $34.95 cloth 


Signatures of 
Citizenship 


Patitioning, Antislavery, and 
Women’s Polltical Identty 
SUSAN ZAESKE 

“Bnillantty illuminates the transforming 
impact of women on 19th-century polrtics. 
Her anatysis of the way petitions shaped 
women's identities as citizens and ralsed 
thelr feminist conscousness Is a splendid 
contribution to historical scholarship.” 
~Gerda Lerner, University of 
Wisconsin—Madison 
Gender and American Culture 


272 pp. $49.95 cloth / $19.95 paper 





Mee E epora” - 


Notorious in the 
Neighborhood 
Sex and Familles across the Color 
Line tn Virginia, 1787-1861 
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